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A COMPENSATION. 

As in the unfortunate strike in Cleveland, so in New York and 
Brooklyn, the later conditions of street railway operation make to 
the advantage of the management. If there are 500 cars laid off, 
under the old regime, it would have meant 5000 or 6000 horses eat- 
ing their heads off unremuneratively in idleness, with the need of 
attendance and the risk of suffering for want of it. In the electric 
system, the contraction of expense is automatic and narrows down 
closely to the loss of interest on the investment. Hence, while a 
modern management does all that it can to avoid a strike, there is 
not the old dread of its fearful losses. The same feature of saving 
comes in with regard to automobile work, for obviously the vehicle 
can stand still indefinitely without recuperative oats and hay every 
few hours. 

<asioaaennseniemsinitaslpenssinenatenieiiensinnisiensoe 
REGULATION OF ALTERNATING CURRENT MACHINES. 

In another column we print a brief abstract of a patent just issued 
to MM. Hutin and Leblanc on a method of excitation for alternating 
current machines, by means of which it is claimed that the voltage 
of all types of alternating current generators may be very accurately 
regulated, and the power factor of motors retained at unity. More- 
over, by eliminating the disturbing effect of armature reaction such 
machines may be designed to give a maximum output for a given 
weight of copper and iron. The method consists in employing for 
the exciter, what in principle is a complicated form of rotary con- 
verter. The exciter has in effect two armatures, and in the case of a 
generator excitation, the winding of one is in shunt with the gener- 
ator and that of the other in series with the armature of the same. 
These two windings are enveloped by a third winding connected with 
a commutator, from which, as in the case of the rotary converter, di- 
rect current is taken when the exciter issrun at a speed synchronous 
with that of the generator. The armatures of the exciter are within a 
stationary iron casing supplying a field circuit, which field has, how- 
ever, a larger gap in the portion belonging to the armature with the 
shunt winding, the design being such that the shunt flux shall be 
constant while the series flux shall vary with the amount of current 
flowing in the main circuit. This results in the production of an ex- 
citing current varying with the generator current, as in the case of 
direct-current compounding. The windings may also be so propor- 
tioned as to provide for overcompounding, and, it is claimed, to 
maintain practically a zero difference of phase between the current 
and armature electromotive force. With the usual thoroughness of 
these inventors, the principle is presented under modifications mak- 
ing it applicable to single-phase and polyphase machines, and to 


synchronous and asynchronous motors. 
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TROLLEY ACCIDENTS. 

The plunge of a trolley car from a trestle near Bridgeport, Conn., 
resulted on Aug. 7 in the killing of 29 people and the injuring of a 
dozen more. Such an accident as this not only excites public feeling 
and indignation but leads to an inquiry whether any part of the 
electrical system was to blame. So far as can be ascertained, every- 


thing electrical was all right; in fact the position of the controller 
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lever is said to show that at the time of the accident the current was 
completely cut off. This would be natural and proper. Moreover 
the brakes appear to have been set. Apparently the car traveled 
down the approach to the trestle at a high rate of speed and was 
swaying considerably when the trestle or bridge was reached. The 
bridge remains in good condition, but appears to be without guard 
rails of any kind. The facts seem to warrant the conclusion that 
the motorman let the car get too great a headway and that after the 
car got away from him and jumped the track, there was nothing to 
prevent it from falling into the muddy pond far beneath and there 


“turning turtle” over the unfortunate passengers. 





An accident of this character must be thoroughly investigated and 
doubtless will be, but one can hardly resist the conviction that it 
belongs in the preventible class. It is claimed that the motorman in 
his confusion threw the current on instead of off, and hence ren- 
dered the accident inevitable. Be that as it may, there are places 
where it is necessary to reinforce and multiply the precautions 
against accident, and this would certainly appear to have been one of 
them. Such a trolley car, with its short wheel base properly handled, 
ought to be able to make the run over a substantial trestle like that 
at Shelton without the slightest trouble. If there is any new reason 
to show why it cannot make the trip safely any number of times, it is 
sincerely to be hoped that a searching investigation will bring out 
the facts and lead to the needed improvements in methods or mech- 


anism. 
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ANOTHER MENACE TO ELECTRICITY. 


A financial newspaper prints what it considers “probably the most 
important announcement made in financial circles in recent years, 
not only for the financial community but for the public at large.” 
This announcement is that the Boston & Maine Railroad has 
adopted coke as fuel for its engines, and that some of the largest 
railroads in New England have been asking the price of coke, which 
leads our contemporary to conclude that a solution has been ob- 
tained for “the transportation problem in which the public as well 
as financial interests have been much interested for some years past. 
Locomotive coke and oil road beds have settled the problem of rail- 
way competition with steam apparatus’! We are not aware what 
percentage the fuel used by steam roads enters into the cost of trans- 
portation, but it probably does not exceed that of electric railways 
where this factor is from 4 to 10 per cent. of the total cost, and there- 
fore a lesser cost of coke for fuel would cut but a small figure. The 
article in question lays must stress upon the elimination of sparks 
and dust resulting from use of coke, the implication being that the 
electric railway owes its popularity alone to the absence of this 


nuisance. 





The facts of the case appear to be that, pressed by the competition 
of the electric light, the Boston gas interest, in the hope of reducing 
the cost of its product, adopted the Hoffmann process of gas manu- 
facture, which has met with favor in Europe. While this process 
undoubtedly reduces the cost of working on the basis per ton of coal 
used, the amount of gas produced from a ton of coal is less than one- 
half that obtained by the usual processes of gas manufacture, while 
the amount of coke residuum is three times greater. In other words, 
the process is one rather for the production of coke than gas, and the 
quality of coke is such as not to admit of its being used in iron manu- 
facture. As in the present instance there was no existing market 
for the coke, the gas interests apparently have used their power- 
ful influence to foist it on the roads, and then in print make a virtue 


of the necessity, at the same time transferring the assumed menace 


from the electric light to the electric railway. 


ELECTRICAL WORLD anp ENGINEER. 





Vor. XXXIV. 


No. 7. 


COINING NEW WORDs. 

Although the automobile art is a good many years old and has been 
a popular amusement and a steady business in France for a long 
time past, it is only now that some people are waking up to the fact 
and are proposing to find names and a phraseology for the new- 
comer among the arts. Such enthusiasm is better late than never, 
but it is likely to result in trouble and in the choice of names and 
terms for which the public, that great jury giving the final verdict, 
has no use and which it will but condemn if it indeed has not done 
so already. For example, one of our most highly esteemed contem- 
poraries has just come out with a declaration that it takes the term 
“motor-vehicle” as its standard for designating this new class of 
vehicles, and it thinks that index and library authorities will make 
no mistake in following its example and in accepting the term. An- 
other good contemporary has picked out “electromobile”’ as a winner 
and has “put its money” on that steed by awarding a prize to the 


author, if such he may be called. 





All this is very laudable, but it seems open to some objections. 
“Motor-vehicle” is most decidedly wrong. A trolley car or a steam 
locomotive is a motor vehicle, but both are something which an auto- 
mobile is not. Neither is, in any such sense as is intended, ‘‘mobile,” 
but is restricted to tracks, and it is just there that the excellence of 
“automobile,” the word chosen by the French Academy, comes in, a 
word, by the way, in universal use already. “Electromobile” again is 
a word with limitations and does not suggest a vehicle on solid earth 
at all. It might just as well be an electric boat or an electric balléon 
or an electric motor driving an elevator. 





We have not ventured to offer any word of our own, but have ac- 
cepted ‘‘automobile” as being good enough. We are not sure it will 
stick, but it seems likely to do so. We have heard a number of 
people lately speak of “autos” and some of “electros,”’ and there is 
no sufficient reason why the public should not settle down to these 
just as it has to “bus” and “phone.” Everybody in England says 
“bus,” and we are very sorry to note that a great host of newspapers 
On the other hand, words selected for 
President 


in this country say “‘phone.” 
general consumption do not always win popular approval. 
Rossiter, of the Brooklyn Rapid Transit system, has just incorpor- 
ated the word “motorneer” into his official vocabulary. But why 
will not “motorman” do? He is still in his electrical novitiate and 
probably does not know that ‘‘motorneer” was given a thorough trial 
at least ten years ago, when it soon lapsed into the deserved oblivion: 
from which he has now dragged it. So with other words. Mr. 
Woods suggested “autobaine” the other day for the automobile, but 
it is difficult to believe that the public at this late day will swallow 
that sweet morsel, or extend the word into “autobaineer” and “auto- 
baineeress.”’ A few suggestions were presented in our columns re- 
cently as to new units, but we deem this a work in which the public: 
is willing to be led, although even yet the popular adoption of the 
volt and ampere cannot be regarded as overwhelming. 


i 
HIGH-PRESSURE VERSUS LOW-PRESSURE ALTERNATORS. 

In these days of high-pressure electric transmission, it is often a 
question as to whether the generator should be constructed so as to 
deliver high-pressure directly to the line, or as to whether a low 
pressure generator should be employed with step-up transformers. 
Much, of course, will depend upon the local circumstances of each 
case, and in particular upon the voltage which it is decided to em- 
ploy on the line. But many cases exist in which the radius of 
transmission is less than twenty miles, and in which a pressure of, 
say 10,000 volts, could be obtained either at the generator terminals 


or at the terminals of step-up transformers. It goes without saying 
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that a high-pressure generator should not require its armature to 
be rotated. In other words, it should be either of the inductor 
type, or of the revolving field type. 





The question then to be considered is whether it is more econom- 
ical to use large conductors and less insulation on the generator 
coils, in order to increase its output and diminish its cost, employ- 
ing step-up transformers; or whether the saving effected by dis- 
pensing with the transformers at the generating end may not be 
availed of, without incurring too much expense in the generator, 
owing to the greater insulation required. Other things being 
equal, there can be no doubt that great advantage is obtained by 
dispensing with the transformers. Transformers cost money to 
purchase, they require a certain small amount of attention, and 
they waste a definite amount of power continuously in hysteresis, 
besides occupying useful space. Moreover, a transformer never 
improves the pressure regulation of a system, but always tends to 
make it worse. There is apparently not a single virtue which a 
transformer possesses except that of changing the pressure. It 
seems quite reasonable to expect, therefore, that as improvements 
continue to be effected in the construction of generating apparatus, 
that the pressures for which they can be commercially built with- 
out undue expense will continue to increase, so that the step-up 
transformer will become a less frequent servant than at the present 
time. 


As regards safety in operation, there is very little to be said on 
either side of the question. A well-constructed alternator of the re- 
volving field type can have a very high pressure in its armature and 
yet not be liable to cause injury to the men controlling it. The 
armature coils can be thoroughly protected and the main terminals 
of the machine can be entirely enclosed. It is only a few years 
ago-since the pressure of 1000 volts alternating was considered the 
maximum which it was safe to deliver from an alternator armature, 
and now 12,000 volts are sometimes delivered, while probably the 
end is not yet in sight. Moreover, it is much more important to 
have the secondary circuits of the step-down transformers thor- 
oughly protected and beyond all suspicion of danger, than to have 
great care exercised with the generator apparatus; because the sec- 
ondary circuits are exposed to the contact of all classes of people, 
the great majority of whom are ignorant of the danger incurred, 
by a cross, whereas, the high-pressure generating apparatus is sit- 
uated in a station under the supervision of a few men who are sup- 
posed to be familiar with the danger and the means of avoiding it. 

i Gaara 
ON THE TEMPERATURE ELEVATION OF DYNAMO-ELECTRIC Ma- 
CHINERY. 

The recently published report of the Standardization Committee 
of the American Institute of Electrical Engineers,* contains recom- 
mendations for measuring the temperature elevation of electric ma- 
chines, that are of considerable importance to the electrical fra- 
ternity. All electric circuits of these machines are measured for 
their temperature elevation by electric methods, the resistance of the 
circuit being first measured with the machine at normal tempera- 
ture, and is again measured when the machine has attained its tem- 


perature elevation under load. 





The method is very readily carried out in the case of high-pres- 
sure apparatus, in which the resistances to be measured are relative- 
ly large, but special precautions have to be taken with low-pressure 
apparatus, owing to the very small resistances which these appar- 
ratus necessarily possess. All that is necessary is to send a con- 
tinuous current through the circuit and measure the difference of 


potential between the terminals. With high-pressure apparatus, 


*See page 123 of our issue for July 22. 
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the current may be feeble and the potential difference comparatively 
large, while with low-pressure apparatus the current will be rela- 
tively large and the potential difference will be measured, say in 
millivolts. Moreover, it is a fortunate circumstance that provided 
the voltmeter employed has a scale whose readings are reliable, so 
far as their relative indications are concerned, the absolute ac- 
curacy of the voltmeter and of the ammeter is of no consequence. 
In other words all that is required is an ammeter which will indi- 
cate correctly iwie same strength of current before heating as after 
heating, and a voltmeter which will give the ratio of the potential 
difference accurately in the two cases. From the ratio, the tem- 


perature elevation is directly computed. 





The method has the disadvantage that 1 per cent. error in the 
observed potential ratio will mean an error of 2.5° C. and that, 
consequently, considerable care is necessary in making the meas- 
urements. On the other hand, these measurements, when made 
with care and skill, are capable of considerable precision, and are 
under such circumstances quite definite. When thermometers are 
used, no two independent observers using different instruments are 
likely to agree within one or two degrees Centigrade as to the 
temperature elevation, whereas, two skilled observers can measure 
the resistance ratio within a much closer degree of concordance. 
There is hardly any behavior of electrical machinery that is more 
important than its temperature elevation. Upon this depends the 
safety of a machine, and by this the output and rating of a machine 
is established. Consequently, it is very important to avoid dis- 
putes which are likely to occur at the time of testing, when the 
method of observation is susceptible of different results. 





Another advantage of the electrical method is that it can be ap- 
plied immediately the load is taken off the apparatus; as, for ex- 
ample, in the case of an alternator, without the necessity of waiting 
until an applied thermometer can be brought up to maximum in- 
dication. Moreover, a number of successive observations with 
different current strengths can be taken and the mean result ac- 
cepted, so that the measurement does not necessarily depend upon 
any single observation. Owing to the fact that the electric method 
averages the temperature elevation between the limits of the hot- 
test portions of the circuit in deep-seated positions and the coolest 
portions of the circuit near the surface, it is likely to give an ap- 
preciably higher temperature elevation than can be expected from 
a thermometer laid upon the external surface. In fact, in the case 
of dynamos, a temperature elevation of 50° C. by resistance meas- 
urement, corresponds, very frequently, to a temperature of 40° C. 


by thermometer observation. 





The general result of the electric method of measurement ap- 
pears to be a distinct gain in precision. In fact, as a broad princi- 
ple, electric methods are capable of a much higher degree of ac- 
curacy in skilled hands than ordinary thermal or mechanical meth- 
ods. It is similar to the case of the wattmeter being more con- 
venient and reliable than the steam-engine indicator. Since, how- 
ever, the electric method of measuring temperature elevation can 
only give an average result lying between the maximum and mini- 
mum temperatures of the conductor tested, it is possible that where 
a considerable range of temperature exists, the highest tempera- 
ture may be considerably greater than the mean temperature so ob- 
tained. For example, in the case of a large and deep field-magnet 
coil, it is possible that the highest temperature inside the coil may 
be considerably greater than the mean temperature indicated elec- 
trically. Under such conditions, the report very properly recom- 
mends checking the result with a thermometer and when the ther- 
mometer indicates a higher temperature elevation than the resist- 


ance, the thermometer reading should be accepted. 
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Revision of Patent Classification. 


Owing to the many anomalies that had sprung up in the group- 
ing and classification of patents, due to the growth and overlapping 
of inventions, steps have been taken to remodel the work, and last 
year Congress enacted a law “for revising and perfecting the classi- 
fication of letters patent and printed publications in the Patent 
Office.” A new division, to undertake the work of reclassification, 
was created in the fall, and Examiner Skinner was put in charge of 
it. As a preliminary step it was considered desirable to ascertain 
how much of the material in the office was available, and to that end 
it was decided to rearrange the original drawings of all patents in 
numerical order, and to prepare a list on which they could be 
checked. These drawings had formerly been arranged by sub- 
classes, so that, when one had to be looked up, it was necessary to 
know its class, and in the very uncertain scheme of classification 
then existing this sometimes necessitated a long search. By the 
numerical arrangement it is, of course, possible to find a drawing 
at once. The first ten thousand patents issued by the Government 
bore no numbers, so each of these is designated by a number cor- 
responding to its order in point of date, and the letter ‘“X”’ placed 
after the number to indicate that it belongs to the group of early 
patents. As fast as one of the original drawings is brought to light 
it is checked off on a list previously prepared; but the list contains 
still a few gaps where it is known that drawings must have been 
filed, but they cannot be found. In some cases old drawings have 
been discovered in hiding between the shelves and the wall, where 
they must have slipped down many years ago, and rested undis- 
turbed because never called for. 

The work of classification was not postponed to await the ar- 
rangement of the drawings, but was taken up concurrently with it. 
In some cases the titles of patents have been found very mislead- 
ing, and it has been necessary to revise these in order to put the 
patents into the proper class and sub-class. Cross-references are 
also necessary between sub-classes of the same class, by reason of 
the presence of mixed matter in one patent here and there. A card- 
index system of sub-classes. and other details has been perfected, 
which will make it possible to detect and remedy any omissions. 
As a protection against future changes of classification hereafter 
without ample reason and authority, the duty of classifying all 
future patents will be retained in the hands of the classification di 
vision. Aside from the great advantage to patent attorneys and 
searchers arising from the improved classification, it is believed 
that the establishment of the new division will have the effect of 
training a corps of expert classifiers, since classification, like any 
form of cataloguing, is a distinct art subject to certain recognized 
rules. 
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Naval Tests of Marconi Wireless Telegraphy. 


A special despatch from London of August 5 says: The mimic 
war between England and Ireland, which began last Saturday, was 
brought to a close to-day. Sir Compton Domvile, with the British 
fleet, won, to use the language of the turf, in a canter. With the 
detached squadron was the Europa, which had been fitted in a 
hasty manner with the Marconi system of wireless telegraphy. In 
the other portion of the fleet, the Alexandra, Sir Compton Dom- 
vile’s flagship, and the cruiser Juno, on which was Signor Marconi 
himself, had been also fitted with the system. The Juno was or- 
dered to get in touch as soon as possible with the Europa on Mon- 
day afternoon. It was a little after 5 o’clock when the instrument 
in Signor Marconi’s cabin gave some feeble ticks, and then a mes- 
sage was rapped out that the Europa had reached her convoy, and 
was coming to communicate the news to the flagship. 

When the Juno received this message she was more than forty 
miles from the Europa, and more than seventy from the convoy. 
Turning about she proceeded back on her course, and at 7:30 
o’clock, when still more than thirty miles from the flagship, she re- 
peated the intelligence she had received from the Europa. A sec- 
ond message, sent in the same way, is mentioned by a corre 
spondent, who estimated the distances of the Alexandra at the 
time as thirty miles from the Juno, fifty-five miles from the Europa 
and eighty-eight miles from the convoy. He says—and every one 
must agree with him—that it is a veritable triumph for Signor Mar- 
coni. 


Vot. XXXIV. No. 7. 
An Important Street Railway Move at Atlanta, Ga. 


The contest over extensive street-car franchises in the City of At- 
lanta, Ga., has culminated in an offer made to the city by Joel 
Hurt, President of the Atlanta Railway and Power Company, which 
may mark the beginning of a movement for municipal ownership 
of street car, power and lighting properties there. The proposi- 
tion is that, beginning with 1900, the dividends on the capital stock 
of the Atlanta Railway and Power Company and the Atlanta Rail- 
way Company shall be 4 per cent. for the first year, 5 per 
cent. for the second year and 6 per cent. thereafter, all divid- 
ends above 6 per cent. to be divided one-fourth to the stock- 
holders and three-fourths to the city, to be used for street 
improvements and public schools. The company, acting with the 
city, is to lay out and build all extensions of lines which 
may be needed, and in the event of any disagreement between the 
company and the city, a decision is to be reached by means of a 
commission created by the State Legislature. The city is to have 
the right at any time, after twelve months’ notice to the company, 
to purchase the properties by paying par for the stock after any 
dividend period, and assuming the bonded indebtedness. The 
company is to continue to pay taxes, but asks that the paving laws 
be changed slightly in its favor. All complaints and criticisms of 
the car service are to be left to an officer to be selected by the 
city who is to have authority to adjust the trouble; if he fails, he 
may refer the complaint to a commission constituted for the pur- 
pose and possessing wider powers. 


— + — 
Automobile Truck Competition in England. 





A special despatch from London of August 5 says This week the 
Self-Propelled Traffic Association had an elaborate series of pub- 
lic tests at Liverpool of motor wagons. Six different types of Eng- 
lish-made wagons competed, carrying loads of from two to three 
and a half tons up steep, zig-zag, stone-paved gradients with 
smooth iron tires, which the Government by-laws prescribe as 
an element of safety. On the steepest gradient, one in nine, the 
motors stopped half way to test their power of restarting in the 
middle of the hill, and five out of six succeeded, the wagon built 
by the Thornycrofts, builders of the Shamrock, achieving the feat 
with the least apparent trouble. 

The other tests included a thirty-five-mile ride through the thick 
traffic of the hilly Liverpool streets, along rough, heavy roads and 
over many high-graded railway bridges. All the wagons acquitted 
themselves satisfactorily. These tests were made at an average speed 
of 16% miles an hour. 

The Liverpool Corporation has recently introduced motor dust 
wagons, it is said, at a saving of 50 per cent. on the cost of haul- 
age. All the great English engineering firms are now devoting 
their energies to the production of improved motor wagons, and 
this branch of manufacture is believed to have a great future. 


a 


Underground Wires in Boston. 


In his annual report the Boston Wire Commissioner, Mr. Flood, 
says that with the close of the present year all wires in the pre- 
scribed district of Boston not exempt under the law will have been 
placed under ground. A very large amount of overhead wire not 
in the prescribed district has also been placed recently under 
ground and more will follow before the end of the year. The 
exempt wires are those of the long-distance telephone system and 
the overhead trolley wires. The report says that experiments in 
the line of telephone improvements, which may render it possible 
to place the long-distance telephone wires under ground, are pro- 
gressing favorably, and that the time may not be long before those 
wires can be taken into the conduits. It is understood that the tel- 
ephone companies are anxious, for their own purposes, to reach 
this result. The outlook for the final removal of the trolley wires 
of Boston is not so favorable, however. The Commissioner says 
that the act of 1894 did not, and the act of 1808 will not compel the 
removal of these wires. The fact that they are unsafe, and that 
they are serious obstructions in cases of fire, together with recent 
advances in the underground electric systems, may in time effect, 
however, what the law has thus far failed to bring about. 


Canadian Water Power Plants—VII. 





TLANT FOR ELECTRIC POWER SERVICE, PETERBORO, ONTARIO. 


By E. M. ARCHIBALD. 


N the central part of the Province of Ontario, Canada, the region 
I situated between Lake Huron with its deep indentation, Geor- 
gian Bay, and Lake Ontario, is variegated with lakes and rivers, 
and known as the Kerwatha Lake region. The lakes are in chains, 
and naturally follow the slope of the country towards Lake Ontario. 
The Otonabee River, some 32 miles long, connects Stony Lake with 
Rice Lake, two of this chain, passing in its course Peterboro, a 
thriving town of 12,000 inhabitants. From Rice Lake the Trent 
River, 30 miles in length, takes the flow of water into the Bay of 
Quinte, situated near the outflow of Lake Ontario. 

As is well known, Lake Huron is at a great elevation above Lake 
Ontario, in fact some 335 feet, and we should indeed be surprised did 
we not find that some of the water in this region is available for in- 
dustrial purposes; nor are we wrong, because for many long years 
it has aided the great lumbering industry of Canada not only by 
carrying the logs down but also serving to operate the numerous 
sawmills and gristmills situated all along its banks. At Peterboro, 
which is quite a manufacturing centre, are located the shops of the 
Canadian General Electric Company, Ltd. 

There have been several dams constructed spanning the Otonabee 
—the majority of them quite old and only about half a mile apart, 
the average head obtained at each being about 12 feet. One of 
these dams is used to make the stored water deliver up its potential 
energy in driving the turbines of a large woolen mill, an underwear 
factory and an electric plant owner by the Auburn Power Company, 
Ltd., which plant it is here purposed to describe. 

The Auburn Power Company was organized early in 1897, and 
after having purchased the still standing portion of an old gristmill, 
previously destroyed by fire, they proceeded to evolve a power house. 
By March of the same year, operations having been carried on with 
unusual diligence, power was being supplied in Peterboro from this 
power house. 

HYDRAULIC DEVELOPMENT. 

The old dam erected in former years was untouched, but the head 
race was repaired, the total outlay being but a small sum. This dam 
for storing the water is of cribwork, 300 feet wide, extending from 
bank to bank, and is supported by six cribwork piers filled in with 
rock. Between these six piers there are sluices, any of which may 
be opened or closed by raising or lowering flash boards by means of 
a windlass at the top.. These, although wasting a large quantity of 
water, are necessary to allow the numerous logs descending the river 
in “drives” to pass to their respective destinations—the sawmills. 
These sluices are of various sizes, varying in width from 12 to 20 
feet; the largest being opened in the spring to permit the large 
“drives” to pass through; the large quantity of water lost at that sea- 
son of the year by this means is but a unit and unnoticed, but later 
during the dry season in the latter part of the summer only the 
smaller sluices are opened, and these only when absolutely necessary. 

At one side of the river are situated the Auburn woolen mills, their 
machinery being operated by turbines driven by the water above this 
dam. On the other side—the Peterboro side—are situated the power 
house of the Auburn Power Company and the Peterboro Underwear 
Company’s mills, both taking water from the same head race, an ex 





ten:ion being necessary for the latter mill on account of being located 


farther down stream. 

This head race is somewhat irregular in form, due to the projection 
of the foundation of the old gristmill, one part indeed acting as a 
retaining wall. This wall is of masonry 6 feet thick at the bottom 
and tapering off to 3 feet thick at the top, and is very solidly built. 
The inner side of the head race is the river bank, supplemented in 
place by a small amount of masonry. In length, the head race is 
300 feet, while the minimum transverse dimensions are 30 feet wide 
by 8 feet 6 inches deep, producing a cross-sectional area of 255 square 
feet. The normal head obtained is 12 feet, but this rises at certain 
seasons to 15 feet. 

At the entrance a diagonal wooden boom is located to prevent 
any rubbish, floating driftwood, etc., from entering the head race, 
this being swept away through a waste gate 12 feet wide. Wooden 
racks are placed a short distance from the entrance to the penstock 
to arrest any floating débris which may have escaped the boom 
from entering the penstock and injuring the wheels. 

Practically no trouble has been experienced with frazil or anchor 
ice, and not the slightest difficulty with snow or slush clogging the 
racks. As explained in a previous article, frazil ice is formed in 
rapidly flowing water in long, fine crystals taking the shape of a 
needle, and is in fact sometimes known as “needle ice.” As soon 
as its motion is arrested or retarded sufficiently it forms a solid 
mass of ice. Anchor ice is the term applied to the ice that adheres 
to the rocky bed of a stream during ice formation. Any medium 
interposed to prevent radiation, such as surface ice, will tend to 
check its formation, the temperature of the water under surface ice 
being above the freezing point; consequently the anchor ice at the 
bottom will immediately rise to the surface. Thus, neither frazil nor 
anchor ice can form under cover, because, as previously stated, frazil 
can only form in water moving with such rapidity as to prevent the 
formation of surface ice; hence one method to obtain complete rid- 
dance of these two bugbears is to maintain a body of slowly moving 
water in the head race, the surface of which will freeze over very 
quickly. Such is the plan adopted here and in many other of the 
Canadian water-power plants. 

But this is a digression, even though it may be to some purpose. 
To return—water from the head race enters the wheel flumes at 
both the front and the side through wooden head gates which may 
be closed when necessary. From the wheel gates it flows through an 
opening to the penstock 12 feet wide by 9 feet 9 inches high. After 
passing through the wheel pits it drops into the tail race which it 
reaches through three stone arches in the rear of the power house, of 
which two are 14 feet wide by 7 feet high and the remaining one 6 
feet wide by 7 feet high, the whole three being of ample capacity for 
freely disposing of all the water. 

The tail race, 7 feet deep by 250 feet long and some 4o feet wide, 
is the same as was used by the old gristmill during its period of 
activity. Here the water returns to the river. but is separated from 
it for 250 feet by a cribwork pier 15 feet wide, parallel to the shore. 
At the outlet of the tail race where the water re-enters the river, a 
cofferdam has been erected to prevent the water in the tail race from 
falling below the level of the draught tubes, as it would otherwise 
do during low water. 

POWER HOUSE. 
The power house is a one-story stone building 60 feet in length by 


38 feet in width, built very substantially, the walls being 3 feet 
thick. It is divided into three parts, separated by wooden partitions, 
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viz., the generator room, off which the switchboard is partitioned, 
and the storeroom, in which at any time, another generator may be 
placed. The object of thus separating the switchboard was to enable 





FIG. I.—CANADIAN GENERAL ELECTRIC SUBSTATION. 


the attendant to retain some degree of warmth, during the cold 
winter, by means of a stove placed here. In order that he may ob- 
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quency of 60 cycles per second and at a pressure of 2400 volts, deliv- 
ering it direct to the line. The foundation for this machine is an im- 
mense bed of concrete 8 feet deep. Belted to a pulley on the jack- 
shaft is the exciter, a four-pole 9-kw C. G. E. machine running at 
1400 revolutions per minute. 


SWITCHBOARD. 


The switchboard consists of two white marble panels mounted on 
an angle iron frame and is placed at a distance of 4 feet from the 
wall. The first is the machine panel, and contains three fuses in en- 
closed fuse blocks; generator voltmeter; exciter and generator am- 
meters, the latter indicating the current in one leg; three single-pole 
single-throw main generator switches; a double-pole exciter switch 
and, lastly, at the bottom the exciter field and generator field rheo- 
stats. 

The second is the line panel, and has connections for four lines, 
though but three are in operation at present. Here are the three en- 
closed fuse blocks for the three wires composing each line, two am- 
meters under which are placed two four-pole slide switches con- 
nected in such a manner that any circuit desired may be thrown on 
the ammeter and the current indicated, and the four triple-pole sin- 
gle-throw line switches. 

Coming now to the back of the board, here are placed the bus bars 
of bare copper, but protected from accidental contact by a wooden 
rack; the usual lamp ground detector; the three lightning arresters 
type “L” C. G. E. make, and the three choke coils in the generator 
circuit. The power house and switchboard are lighted by incan- 
descent lamps supplied from the exciter. 





Fic. 2—CANADIAN GENERAL ELEctTRIC COMPANY’S SHOPS, PETERBORO, ONT. 


serve the operation of the machinery at all times, a great portion of 
the partition is of glass. 

The hydraulic equipment consists of two 56-inch vertical improved 
“Sampson” wheels each capable of developing 250-hp at 100 revolu- 
tions per minute under the normal head of 12 feet. They are placed 
in one flume, as shown by the diagram, separated 20 feet apart be- 
tween centres and are connected by means of heavy mortise bevel- 
gearing to a 6-inch jackshaft operating at 200 revolutions per minute, 
to which the generator is rigidly connected. The heavy gears are en- 
cased in a large wooden cover, thus protecting the attendant from 
this danger. 

These turbines are regulated by a hand wheel placed directly in 
front of the switchboard, which by means of suitable gearing and 
shafting, opens or closes the guide blades of both wheels at the 
same instant, thus allowing a greater or a less quantity of water to 
enter the wheel chamber. Hand regulation was adopted on account 
of the freedom from great fluctuations of load, power being sup- 
plied solely, which remains in operation after once starting in the 
morning. 

These wheels, together with all the jack shafting, etc., were built 
and installed by the Wm. Hamilton Manufacturing Company, Ltd., 
of Peterboro, the manufacturing and selling agents in Canada for the 
James Leffel Company, of Springfield, O. 

The electrical generator is rigidly connected to the jackshaft and 
has a capacity of 250-kw at 200 revolutions per minute. It is a 
Canadian General Electric three-phase machine of the ordinary type 
with stationary fields and revolving armature, the current being col- 
lected by slip rings; it has 36 poles and generates current at a fre- 


From the switchboard the circuits pass up to the roof trusses in 
band porcelain insulators, thence to the line through a wooden frame 


on the ena wall. From here two lines run to Peterboro, while the 





FIG. 2.—INTERIOR CF SUBSTATION. 


other crosses the river and supplies light to the Auburn woolen mills, 


POLE LINE. 
Of the two lines one runs direct to the shops of the Canadian Gen- 
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eral Electric Company, and the other is used for ordinary power 
service throughout the town, off which taps are taken as required. 

For the former the transmission line is three miles long and con- 
sists of three No. 2 B. & S. weatherproof insulated wire, while the 
latter is No. 4 B. & S. The two three-phase lines are placed on two 
cross-arms, one line to each, securely fastened to the ordinary double 
petticoat deep grooved glass insulators and placed 18 inches apart. 
The cross-arms, which are six-pin, are 22 inches between centres and 
are supported by two 30-inch iron braces. The poles are of white 
cedar varying from 45 to 50 feet high in the country to 65 and 70 
feet inside the town, each 7 inches in diameter at the top, embedded 
6 feet in the ground and spaced 120 feet apart. The line drop is 7.5 
per cent. at full load. 

At a distance of some 200 feet from the power house is the Peter- 
boro Underwear Company’s factory, and here two 10-kw C. G. E. 
transformers, type ‘‘H,” are placed on the pole across the three-phase 
service line; here the pressure is reduced to 110 volts and operates a 
three-phase 20-hp C. G. E. induction motor which drives all the 
machinery on the upper floor, that on the lower floor being operated 
by belts direct from turbines, the water being supplied in a wooden 
flume, a continuance of the power house head race. 


SUBSTATIONS. 
Situated on Simcoe Street in an enclosed portion of a grain ele- 
vator is the main service substation. Here is located a motor-gen- 
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The conversion into direct current was necessary to provide for the 
many customers who had already installed direct current motors, for 
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FIG. 6.—LOAD CURVE JULY 7, 1890. 


which power was formerly supplied by another company now in the 
lighting business only. 

The switchboard at this substation consists of two white marble 
panels mounted on an angle-iron frame. 
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Fic. 4.—SECTION AND PLAN oF PoweR Housre or AuBURN Power COMPANY. 


erator consisting of a three-phase 75-kw induction motor operating 
directly from the-line pressure, coupled direct, by an insulated 
flexible coupling, to a 50-kw 550-volt four-pole direct current gen- 


erator, both machines being Canadian General Electric apparatus. 





FIG. 5.—250-KW THREE-PHASE GENERATOR. 


The induction motor has a revolving starting resistance which is 
gradually cut out by hand as the speed increases. All the grain ele- 
vator appzratus is operated by belting from a pulley on the motor 
shaft. 


The induction motor panel contains the three-line fuse blocks and 
the main triple-pole motor switch, while placed on the back are the 
three lightning arresters and choke coils for lightning protection. 

The direct current generator panel contains the voltmeter, line am- 
meter, field rheostat, the main double-pole generator switch and the 
two-line fuse blocks, in the order named; also the two lightning ar- 
resters and choke coils on the rear. 

In the direct current power distribution all the main branches run- 
ning from the feeders are fused. 

The substation at the Canadian General Electric Company’s shops 
is, of course, the main point at which power is to be supplied, and 
is an isolated one-story brick building 58 feet long by 54 feet wide. 
The electrical equipment of this substation consists of a three-phase 
100-kw C. G. E. synchronous motor with eight poles, and thus re- 
volves at 900 revolutions per minute; it is belt-connected to two 60- 
kw bipolar C. G. E. direct-connected machines, which supply the 
motors operating all the machinery in the various buildings. There 
is also a synchronous motor similar in size and type to that already 
mentioned, which operates from a jackshaft the arc machine for 
lighting, the alternators for high potential work and for the incan- 
descent lamp testing. This is also for the tests on the various ma- 
chines. 

The switchboard in the substation consists of four white marble 
panels mounted on an angle-iron frame. The first two panels to the 
left are for the direct-current machines and are similar, each con- 
taining three fuses, one in each lead, an ammeter, a voltmeter, a 
single and double pole main switches, the extra pole being the 
equalizer connection, and lastly the field rheostat. 

The third panel is for the synchronous motor, and contains the 
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three enclosed fuses for the three-phase circuit, two ammeters, a 
double-pole field switch, a triple-pole armature switch, and lastly the 
field rheostat. 

The line panel contains the line terminals passing through three 
enclosed fuses through the choke coils, taps being taken off to type 
“L” lightning arresters placed on the back of the board, to the two 
triple-pole main switches for the two synchronous motors; under 
these latter switches are placed two Thomson integrating wattmeters 
to measure the amount of power consumed. 

Notwithstanding the excessive current drawn when starting, the 
synchronous motors are both brought to the speed of synchronism 
direct from the line without the intervention of a starting motor, and 
this, too, in the short space of one minute. 

As their fields are excited from the direct-current machines belted 
to themselves, there can be no field excitation at the start, and the 
question arises, How can a motor operate, especially at the start, 
without a magnetic field? When we look into the matter we find 
that a field is produced by the heavy current in the armature, and 
without going into full details, the machine starts and runs by arma- 
ture reaction. Of course, when some speed has been reached the 
fields of the direct-connected machines soon “build up’ and current 
is generated, part of which excites the synchronous motor fields. 

In the event of a “shut down” at the power house, a small steam 





FIG. 7.—SWITCHBOARD IN SUBSTATION. 
plant is in readiness at this substation to begin operating for the sup- 
ply of these shops, but it is used only as an auxiliary to the water 
power. This auxiliary steam plant consists of a 200-hp “Brown” 
engine running at 80 r. p. m.; two water tube boilers, one manufac- 
tured by J. Inglis & Son, Toronto, and the other by the Wm. Hamil- 
ton Manufacturing Company, of Peterboro; a Northey duplex feed 
pump and a Mitchell & Company’s, Montreal, injector, to be used as 
an auxiliary to the pump. 

The Auburn Power Company sells power alone, and there is an- 
other electric plant in Peterboro which supplies current for lighting 
alone. The explanation of this anomalous condition is simple. After 
the second company had commenced operations, each knowing that 
competition would mean ruination, an agreement was entered into 
that each should take up one branch of the business and hold to it; 
so it still remains. 

Power is very cheap in Peterboro, the rate being but $20 per horse- 
power per year for three-phase machines, or $30 per horse-power per 
year for direct-current machines in any size of unit 
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The fluctuations of load are very slight, the greater part continuing 
in operation after once started except between 12 and 1 o'clock. 
This is clearly shown by the load curve, one part of which is the 
power consumed by the Canadian General Electric shops and the 
smaller curve the ordinary town service. 

The officers of the Auburn Power Company, Ltd., are John Car- 
negie, president; Jas. Kendry, vice-president; W. H. Meldrum, man- 
aging director and Jas. H. Greer, electrical superintendent. 


Oh 
Concentric Wiring. 





3y Mervyn O’GorMAN. 
OME years ago Prof. Ayrton said that house wiring may be 
S estimated “by the mile.” He used the symbol 5) to ex- 
press the price in dollars per mile run of casing, fuses, 
switches, electroliers (pendants or brackets), lampholders, shades, 
lamps and labor. 
Cable is, of course, sold per mile and the price is a function of 


005 


the resistance. Thus, for ordinary sizes (54 ae ) dollars is the 


price for 600 megohm grade rubber cables and the total cost per 


(s4 


Take a special case and let four dollars be the total cost per lamp 
installed, 50 feet the average distance of a lamp from the meter and 
I per cent. the allowable drop of volts at 100 volts pressure. We 


: <a : 605 
mile of house wiring is (sp+2 : ) dollars. 





FIG. I.—PENDANT AND WALL SOCKET. 


find that the part of the total cost which refers to buying the wire 
comes out at half a dollar. We also find that doubling the drop of 
volts only affects an economy per lamp of 18 cents, and that gen- 
erally “the householder will gain in pocket by instructing the con- 
tractor to use the thickest possible copper wire throughout the 
house, short of making radical changes in the cost of chasing, cas- 
ing, jointing and labor.” 

A system therefore which allows of much thicker conductors, 
less chasing, no casing, little jointing and less labor must be favor- 
ably considered. 

This is the only form of electric wiring which can cause no ex- 
ternal magnetic field and therefore no disturbance to the compass 
needle, and it is therefore becoming daily more important for ship 
work. It also deserves more attention for factory and country house 
plants as well as for town supply than appears to be generally given 
it in the States, when regard is had to its economy and mechanical 
qualities. 

There are three obvious points for concentric wiring: 

1. That the inner wire cannot be touched without first traversing 
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the outer, so that the effect of a leak or “‘short’’ is confined to the 
cable and can only blow a fuse and cannot cause a fire. 

2. That two separately covered round insulated conductors take 
up more room and therefore require more “chasing,” larger con- 
duits, or heavier casing. 

3. That no matter what voltage is applied between the concentric 
conductors, the voltage from the outer to earth is approximately 
nil.* 

It is natural in view of this third point to use no outer dielectric 
and thus to save not only the rubber or lead that would otherwise 
be required, but also to use a cheaper and harder metal than copper 
for the outside conductor. Whenever a conductor must be 





FIG. 2.—FUSE AND SWITCH OUTLETS. 


sheathed in insulation, it is essential that it should be compact be- 
cause of the cost of insulation, and as compactness is at present 
only obtained with copper, our thanks are at once due to the con- 
centric system for half freeing us from the trammels of the copper- 
ing. One result of this is that the external wire may be made so 
large and the loss of pressure in it so small, that the inner conduc- 
tor takes the whole allowable drop of volts. 

This diminished diameter of the inner wire not only means less 
copper but less dielectric, which repays the cost of the stout and 
“mechanical” outer tube. Also in proportion as the outer tube is 
smaller, an increased thickness of metal is required for the same 
conductivity, and makes the protection still more effective. 

The materials made available as conductors by the concentric 
system are brass, iron, wires, zinc, aluminum, lead, “compo,” hard 
drawn copper tubes, split iron tubes, etc., most of which it would 
not pay to insulate externally. 


FIG. 3.—PENDANT HEAD AND FUSE, FIG, 4.—ANDREWS’ OUTLET BOXES. 


Some of these are valuable for ornamental surface work, and 
some for paper mills or cold storage warehouses (where lead and 
rubber won’t survive), for example: a lacquered copper sheath in 
the latter, or embossed brass tubes for the former. Iron gas pipe 
through which a covered wire is drawn makes a cheap and strong 
concentric system in which an allowance for extensions and re- 
pairs is easily made. The same and other advantages attend Mr. 


*The qualification ‘‘approximately” is necessary because the capacity of the 
inner wire to earth is not quite zero, and we know that the P. D. to earth of 
concentric insulated conductors is inversely as their capacity to earth. Where 
a cable is required with the outer conductor insulated, many makers utilize 
this fact by putting only half as much insulation outside the conductors as they 
use between them. The earthed return conductor is merely an extreme case. 
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Bathurst’s plan of using bare copper drawn into his steel tubes 
which are insulated internally. 

A prospective drawback of this system, the interference with 
telegraphs and telephones, has been proved by extended experience in 
the English town of Guildford (which has been lit exclusively in this 
way) to be a bogey. Electric tramways with rail and earth returns 
are far greater disturbers of the peace of single-line telegraphs than 
the most unruly central station could hope to be. If the electrolytic 
effect of the currents is feared as an unknown and dangerous vari- 
able, this fear need not exist with concentric lighting because the 
use of alternators would remove all danger without inconvenience; 
nevertheless no trouble has occurred or is feared with the direct- 
current used at Guildford. Another alleged disadvantage of the sys- 
tem is the difficulty of pouring molten solder into an inverted pocket 
in the ceiling, a difficulty avoided by the use of a little slack cable 
and common sense. 

Lastly, there is for the supply of materials a healthy competition 
only marred from the purchaser’s standpoint by the various pioneers 
each adopting patented or registered patterns of fittings, couplings, 
through junctions, blind ends, nipples, switchblocks and whatnot 
which are for the most part not interchangeable with other makers’ 
goods. 

Thus the fixing holes on one maker’s switch bases do not cor- 
respond to the switches of another, the threads used on one con- 
duit will not fit the three-way box of another and so on to minute 
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FIG. 5.—CONAMOR SYSTEM OF CONNECTING. 


details. This attempt to restrict purchasers to the original suppliers 
may help the protected survival of wood casing. 

In casing work two wires are carried through the ceiling or wall 
and left to dangle till a ceiling rose or bracket of any make is se- 
lected. In concentric wiring, loose ends are not left in this way: 
a screwed socket forming part of the outer conductor is firmly 
erected by the wireman and the bracket or pendant cannot be 
attached save by a screw and central contact which must corre- 
spond (Fig. 1). It is true that this screwing makes a thoroughly 
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“mechanical and waterproof job,” and it would be a convenience 
and a merit if the pitch and size of these screws were made to one 
standard by all. 

The advantage of imperviousness to water more than outweighs 
this defect, which will disappear as the makers extend their sales 
and work together. 

To complete this water-tightness of the system, screw lamps are 
used, and if a fitting breaks down, the lamp may be screwed directly 
into the socket in the wall or ceiling. Similarly, a new fitting may 







SSS 
AlN AZAA 
SSNS 









SeEcTION OF JOINT, 


SHEATHS. 


MovuLp 


FIG. 6.—“SAFETY” SYSTEM OF CONNECTING. 


be inserted as easily as replacing a lamp, or an extension made in 
the same manner without the aid of a plumber or wireman. 

These advantages are obtained by a departure from present usage 
which commends itself from a’ manufacturing standpoint. The 
pendants, flexibles, brackets and fittings are issued from the fac- 
tory ready wired (see Fig. 1), and the labor of erection reduced 
to turning a screw. Similarly, fuses which must, of course, be 
introduced in the inner wire only, are supplied ready for fixing. 
As will be seen in Fig. 3, the fuse is contained in a small glass tube, 
which is easily replaced by unscrewing the pendant. 

It will be noticed that a concentric flexible has a smooth instead 
of a stranded exterior, and that it does not attract and retain the 
dust as its potential is zero. For rough work on shipboard a 
metallic braid is used as outer and sheath. In concentric work 
flexibles are exceptionally strong, for in any case the conductors 
to single lamps are heavier than in the two-wire system, partly be- 
cause a complete circle is always made of the outer conductor and 
this on small inner wires gives more than the necessary conduc- 
tivity with the usual gauges of wire; and partly because there is 
no economy of rubber or silk to be made by cutting them very 
fine. 

Messrs. Mavor and Coulson use no wire less than 721% even for a 
single lamp at 220 volts. Mr. Andrews is said to favor the same 
limit of size. Their competitors claim that this is not done from 
pure philanthropy, inasmuch as the number of accessories for 
terminals, joints, fuses, etc., is diminished by avoiding the small 
sizes. Whether or not a design of accessories suitable to all sizes 
could be made, the fact remains that in any house wiring, the cost 
of increasing the conductivity is small compared to the most of 
cutting away, erection, piercing the walls, supplying the switch- 
boards, making good and redecorating and “it pays” well to adopt 
a very low drop of volts, % per cent. with all lamps alight, accord- 
ing to Prof. Ayrton. 

It must not be supposed that ordinary fittings and brackets are 
entirely impossible for adaptation; for example, a single design 
is shown in (Fig. 4), an outlet box (by J. D. Andrews) which can be 
wired by a concentric flexible to any bracket attached to the wood 
block. 

Indeed the wiring is often concentric only as far as the ceiling 
rose or wall socket, after which an ordinary twin flexible is al- 
lowed. Some houses in Guildford have pendants wired in this way; 
similarly, pear switches hung by twin flexibles from a joint box 
inserted in the cable where it passes over the door of a room. This 
avoids the necessity which concentric wiring otherwise involves of 
bringing four conductors down to every switch. 

The objections to these departures from absolute concentricity 
seem to be unimportant in dwelling houses which are kept reason- 
ably dry. The economy made is small, and the use of twin wire 
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can be avoided by another simple plan—the use of a good pull- 
switch and cord. 

In concentric as in other work the permanency depends on the 
cables. These may be without expense of better class than usual 
owing to the small amount of dielectric required by the system. 

To test the dielectric thoroughly, it should be immersed in water 
for a day, treated to 1000 volts for an hour on the full length, and 
then measured for megohms. Above 10 megohms per mile, it does 
not matter whether the test be high or low, but some such results 
as 600 megohms per mile on cables of 1” outside diameter at 
60° F. has been easily attained by the makers, and is to a certain 
extent a proof that clean and dry materials were used. It is no 
proof, however, that porous rubber, badly vulcanized, and loaded 
with powders of various kinds, was not employed, neither does it 
show the absence of lead exide pinholes, slits or punctures in the 
lead cores tubes. 

The important test is the next one. Allow the cables to soak 
continually for a week after the first megohm test, take insula- 
tion once more and if there is no falling off the cable may be passed. 

The above test may be made more severe simply by extending the 
time interval between the megohm tests and is especially valuable in 
view of the temptation to employ less Para, negro head, or lagos 
strip. In these days of dear rubber and cheap French chalk, lead 
covered cables are especially fascinating to concentric wiring firms, 
not only because paper or fibre dielectric is cheap, but because the 
lead adds its quota to the conductivity is well understood by the 
plumbing fraternity, and it can be soldered water-tight by a “wipe” 
to the tinned nozzles of joint boxes, or by simply pouring into 
a pocket some low temperature solder after the cable is inserted 
and trimmed. 

The inventors of the “Conamor system” prefer to make use of 
boxes, and the instructions they issue are as follows: 

Prepare the cables as shown in Fig. 5 as follows: 

Cut away the lead sheathing and the outer conductor for a 
length equal to the diameter of the central chamber of the junc- 
tion box. 

Remove the insulation to expose a sufficient length of the core 
to allow of the central contact button being soldered to it. 

Remove the lead sheathing to expose the copper of the outer 











FIG. 7.—CAST IRON GLAZED DISTRIBUTING BOX. 


conductor at the points corresponding with the jointing pockets of 
the junction box, but leave sufficient lead sheathing projecting into 
the pocket to ensure its being properly jointed thereto. An an- 
nular strip of lead sheathing, an eighth of an inch wide, should be 
left to fill the opening to the central chamber and prevent the solder 
fiowing into it. 

If the outer conductor is not already tinned, the parts exposed 
for the jointing pocket should be carefully tinned. Solder the con- 
tact tip to the inner conductor, as shown. Lay the conductor into 
the junction box, as shown. 
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Fill the pockets (a and 6) with solder, using resin as a flux. A 
heavy soldering bolt, a melting pot and small ladle, or a jointing 
lamp may be used (a jointing lamp is to be preferred, except for 
large junctions), and care must be taken to heat the junction box 
sufficiently to make the tinning of the jointing pockets run. 

Lay the insulating disc (c) in the central chamber of the junction 
‘box. 

Lay the tinned brass disc on the back of the junction box (d) 
in the tinned recess provided for it, and solder it to the box. The 
junction is then complete. 

The above describes the process of making a throughway junc- 
tion tapped for a fitting; and all other junctions, whether tapped 
for fittings or blind, are similarly effected. 

When jointing armored cables, each strand of the armoring 
should be separately tinned before the cable is placed in the junc- 
tion box. 

Another excellent method of jointing adopted by the Safety Con- 
centric Company is shown in Fig. 6. It is effected as follows: 

Cut back the armor and outer conductors exposing the insula- 
tion of inner wires; joint the inners in the usual way, and then in- 
sulate with, first a layer of pure rubber, then vulcanizing rubber and 
finally with silesia strip. Over the joint now insulated, clamp a 
sheet of tinned copper and place the joint in an earthenware mold. 
Fill the mold with fusible metal and when cool the thing is done. 

For internal work it is quite common to cleat covered cables to 
the wall without any protection outside the lead. In the absence of 
armor the conductivity of the outer is made up with copper tape on 
small sizes and wire on larger cables. Although it is more expen- 
sive to put the copper tape or wire under the lead than outside it, 
the former should be insisted on. The author has known galvanic 
action between the different metals to ruin a cable in a couple of 
years. For the same reason brass cleats must be avoided and 
lead tags alone used to suspend the cables for surface work. A few 
copper wires are used to make up the conductivity of the “outer” 
in small armored cables, the iron armor being here and there 
replaced by copper. The object of this is to enable an armoring 
wire of extra small gauge to be used. The practice should be limit- 
ed to exceptional cases where space is limited and the locality dry. 

Owing to switches being single-pole, a great simplification and 
economy is obtained and practice shows that it is optional to an en- 
largement of the outer conductor, or to secure that the outer shall 
‘be of full conductivity at the board by a simple system of links, or 
a concealed cable. 

In some cases a glazed wooden case is used to cover a slate switch 
‘base, or an iron box with an iron lid is adopted at a subdistribution 
‘box. Every modification of subdistribution board, ornamental and 
plain, has been produced during the last few years, and the grouping 
of fuses and switches under one cover or on one board (Fig. 7) gives, 
of course, no difficulty. 

In conclusion the author begs to thank Mr. Bathurst, Mr. Mavor, 
Mr. Andrews, Mr. Money-Kent and the Safety Concentric Com- 
pany for the kind assistance which they have rendered and the in- 
formation they have given about various systems of which they 
are the best exponents. Special thanks are also due to the National 
Electric Wiring Company for a long letter containing much valu- 
able criticism, free use of which has been made in the foregoing ar- 
ticle. 


SUMMARY. 


The concentric is the system for ships because of the compass, 
for land because of economy. 

Its advantages are three: No leakage of current, less rubber and 
chasing, no shocks or fires. 

Its drawbacks are: 1. Alleged interference with telegraphs and 
telephones. 2. Trouble of pouring molten solder into an inverted 
pocket in the ceiling. 3. Screwed fittings not standardized. 

Its boxes, etc., junctions and ends are factory made and inter- 
changeable for almost all sizes of cables and lamps, but will take or- 
‘dinary fittings, switches, pear presses and flexibles. 

Its flexibles are strong, smooth and don’t attract dust. 

Its cables and wires may be the best possible with great economy. 

Its joints are either in special boxes or are cast and vulcanized on 
‘the spot with ease. 

Switching boards are cheap, compact, through being single-pole; 
they may be enclosed in an iron box, or in glazed teak cases. 

Fuses and distribution boards offer no fresh difficulties, elec- 
ttrically or zxsthetically. 
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The Energy of Carbon.—I. 





By C. J. Reep. 


HE maximum available energy of any source is the quantity 
yy available in the form of heat. 

The chemical reaction which takes place between carbon and 
oxygen with the formation of carbon dioxide (CO:) evolves 
a greater quantity of heat per unit of carbon than any other reac- 
tion between carbon and a chemical element. As this is the re- 
action which takes place when carbon burns in the air, we obtain 
by such combustion the maximum energy obtainable from carbon 
as an element. The fact that certain chemical compounds (in the 
building of which energy has been expended) may, in oxidizing 
carbon, evolve a somewhat greater quantity of heat than that ob- 
tained by the direct combustion of carbon in oxygen, is due, not 
to any increase in the energy obtainable from carbon, but to the 
simultaneous liberation of at least a part of the energy previously 
expended in the formation of the oxidizing agent. If, for illustra- 
tion, carbon be oxidized by potassium chlorate instead of free 
oxygen, the chlorate is reduced to chloride by the operation and 
thereby gives up previously absorbed energy, and the total amount 
liberated will be about 107 per cent. of that obtainable from the 
same carbon burned in gaseous oxygen. But this additional en- 
ergy can not be considered as coming from the carbon. The only 
energy that can come from the carbon in its oxidation is that 
which would be required to separate the carbon and oxygen from 
the oxide formed. 

The quantity of heat obtainable from the combustion of solid 
carbon and gaseous oxygen with formation of gaseous carbon diox- 
ide (CO;) is about 8080 gram-calories per gram of carbon, or 
96,960 gram-calories per gram-atom (12 grams) of carbon. The 
equivalent of this heat, expressed as energy in other forms, is, per 
gram-atom of carbon, 41,100 kilogrammeters or 297,000 foot-pounds 
of potential energy, 0.112 kilowatt-hour of electrical energy or 0.15 
horsepower-hour of mechanical energy or work. 

While it is thus possible to express the quantity of heat energy 
obtainable from the oxidation of carbon as the equivalent of energy 
in other forms, it has not yet been possible to obtain the same 
quantity of energy from carbon in any of these other forms, either 
directly or indirectly. 

When two or more elements combine to form a chemical com- 
pound without the influence or mediation of another element, agent 
or carrier, the combination is said to be direct. When a combina- 
tion of elements is effected only through the mediation of an auxil- 
iary substance, whose function is to enter into temporary combina- 
tion with one of the elements and subsequently pass out again by 
displacement, acting only as a carrier, the combination is indirect 
and involves the substitution of one substance for another. 

The term “direct,” as applied to alleged methods of obtaining 
electrical energy from carbon, does not refer to the kind of chemi- 
cal reaction involved, but has generally been used to imply that in 
the operation or series of operations the energy does not at any 
stage assume the form of heat. With this omnibus meaning of 
“direct” the problem of getting electrical energy “directly from 
carbon” ceases to be of special interest, since it was the first method 
known to man of getting electrical energy from any source except 
a static discharge and it has been in constant use as long as zinc 
or iron have been employed in galvanic batteries. 

The problem which is of interest at the present time is not one 
of directness or indirectness, but one of commercial economy and 
practicability in competition with heat engines. 

For the purpose of an inquiry into the possibilities and limita- 
tions of this practical problem of transforming the molecular po- 
tential energy of carbon (energy of chemical separation) into avail- 
able forms, such as electrical, kinetic, and molar potential energy, 
without the use of thermo-dynamic or thermo-electric methods, it 
will be convenient to consider separately two kinds of processes, 
one of which may properly be called direct and the other, indirect. 
Under direct methods will be included all those, in which there is 
only a single change that can be isolated or distinguished in the 
energy; that is, a single transfer or transformation of the energy 
in passing from the original to the final condition. Indirect meth- 
ods include all those, in which the energy undergoes two or more 
successive changes (either transfers or transformations) that can 
be distinguished or isolated in passing from the original to the 
final condition or form. Indirect methods or processes necessi- 
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tate permanent, or at least recognizable, intermediate conditions 
of the energy between the original and the final states. 

This distinction is important from the fact that each of such 
changes necessitates a loss (generally great) in the form of unavail- 
able heat, and from the fact that the maximum efficiency of any 
direct or single change in energy can never be increased by add- 
ing an intermediate change. When the maximum efficiency of any 
direct transformation is determined, it can not be improved by in- 
directness of any kind. 

The availability of energy in the form of electrical, kinetic, or 
molar (as distinguished from chemical) potential energy, is gen- 
erally all that could be desired, since the transformation and ap- 
plication of these forms may be accomplished with the highest ef- 
ficiency. If, therefore, the greater part of the energy of combina- 
tion of oxygen and carbon could be obtained in any of these forms, 
either by a direct or an indirect process, the problem would be 
practically solved, regardless of the number of intermediate changes 
that might be necessary. 

The direct production of kinetic or of molar potential energy from 
chemical action under any circumstances is very doubtful. The 
kinetic energy produced by an increase in the volume of a system 
undergoing chemical change is probably always due to the absorp- 
tion of heat, either external or generated within the system. The 
only forms of energy, therefore, except light and heat, which are 
to be considered as possibly obtainable from carbon, are chemical 
and electrical energy. 

That chemical energy may be obtained from carbon by oxidizing 
it in the reduction of metallic and other oxides is too well known 
and universally practiced to require in this connection more than 
a mere recognition. The chemical energy thus obtained is, how- 
ever, in the same form as that in which it existed in the carbon 
and is simply transferred from the carbon to the other substance 
without transformation. Any transformation of this energy must 
be accomplished by a subsequent process. Such a process may 
serve as a convenient intermediate step in an indirect method but a 
direct process can have only one step or reaction. 

The possible transformation of the energy of carbon into elec- 
trical energy is the only remaining solution of the problem to be 


considered. Notwithstanding the time and study spent by some 
of the ablest investigators in attempts to obtain electrical 
energy from the oxidation of carbon by a “direct”  pro- 


cess, the limitations of the problem do not seem to have been gen- 
erally recognized or known. On the contrary, the most extrava- 
gant hopes have been indulged and claims asserted with, in some 
cases, nothing more substantial as a foundation than a cherished 
notion or theory. 

In order to limit the scope of this article and avoid unnecessary 
argumentation, I shall confine my statements to pure carbon alone, 
admitting that they may not apply to compounds of carbon with 
hydrogen or other elements. Certain facts of common knowledge, 
it is here assumed, will be admitted without argument. These 
facts or assumptions may be stated as follows: 

1. Galvanic or electro-chemical action is the only known process 
by which chemical energy has been converted without intermediate 
transformations into electrical energy, and is the only process by 
which it is expected to obtain electrical energy from carbon without 
a preliminary cransformation into heat. 

2. Galvanic or electro-chemical action can not take place with- 
out an electrolyte or conducting compound, which undergoes 
chemical change at its terminals. 

3. Electro-chemical change takes place only at the terminals of 
an electrolyte, that is, at the two bounding surfaces through which 
an electric current is entering and leaving the electrolyte. 

4. Electro-chemical action cannot take place at a single terminal 
only of an electrolyte. 

5. Electro-chemical action always results in the separation of an 
electro-negative constituent from the electrolyte at one terminal 
and an electro-positive constituent at the other terminal. This 
statement does not mean that the separated constituents are neces- 
sarily liberated or set free. They may be liberated or they may be 


transferred to another combination, but they are always separated 
chemically out of the electrolyte. 

6. The electro-chemical or galvanic oxidation or combination of 
a chemical element can occur only by the element combining with a 
constituent of the electrolyte. 

These facts being assumed as admitted, it is evident that the 
“direct” combination of carbon and oxygen or of any two chemical 
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elements cannot result in electro-chemical action or evolve electri- 
cal energy, and that the galvanic or electro-chemical oxidation of 
any electro-positive substance must always be accomplished by 
oxygen or some other electro-negative substance derived from a 
previously existing compound. In other words, galvanic action by di- 
rect chemical union is impossible, such action being merely com- 
bustion and evolving energy only as heat or light. 

Although the chemical change of a galvanic reaction is neces- 
sarily indirect, or one of substitution, the transformation of the 
energy from chemical to electrical in galvanic action is always di- 
rect, the energy not appearing in any intermediary form. But an 
electro-chemical transformation of chemical into electrical energy 
cannot include other preceding or succeeding reactions. The elec- 
trolyte must act directly on the carbon or other body, whose oxida- 
tion supplies the energy. If the energy of the carbon is by a pre- 
liminary process first transferred to another body, which subse- 
quently undergoes galvanic oxidation, the process of transformation 
is no longer direct. Likewise, if the oxygen or other electro-nega- 
tive element, with which the carbon is to combine, must by a pre- 
ceding chemical reaction be brought into chemical union in the 
form of an electrolyte before the galvanic action can take place, the 
process is again indirect, requiring a transfer of energy to or from 
the oxygen prior to the galvanic transformation. 

Indirect processes of the kind, in which the energy of carbon is 
first transferred to another element and afterwards oxidized by gal- 
vanic action, are well known. All ordinary primary batteries con- 
suming zinc, iron or other metals not found in the native state, 
merely evolve indirectly by galvanic action a part of the energy 
transferred to the zinc or other metal from carbon in the reducing 
furnace, together with some energy absorbed from the furnace in 
the form of heat and some energy originally stored in the ore of 
the metal. 

In any economical process, direct or indirect, of obtaining energy 
from carbon, whether as heat, electrical energy or any other form, 
the carbon must ultimately be rejected as an oxide. There are two 
reasons for this. A sufficient reason is that no other known sub- 
stance in combining with carbon directly or indirectly evolves more 
than about one-fifth of the energy evolved by the combination of 
carbon and oxygen. Any process that could not, even with perfect 
efficiency, evolve from the carbon more than 20 per cent. of the 
energy obtainable by ordinary combustion, could never compete 
with a heat engine, even if the process were not otherwise prohibi- 
tively expensive and difficult. Another reason of less theoretical, 
but of equal practical importance, is that oxygen is the only known 
substance that evolves energy in combining with carbon, which is 
at the same time cheap enough to be thrown away in unlimited 
quantities or in quantities remotely approaching those which would 
be required to replace ordinary combustion. It may be added that 
a comparison of the economy and efficiency of a combustion pro- 
cess and a galvanic process could be of no value, if one process re- 
jects as a final residuum only oxygen, which costs nothing and Is 
everywhere available without transportation or handling, while the 
other process rejects other elements, the cost of which with their 
necessary handling and transportation cannot be even estimated 
until we know the possible extent to which they will be employed. 

In order to obtain electrical energy from carbon on a large scale 
or with economy on any scale, either directly or indirectly by gal- 
vanic action, the carbon must be rejected as an oxide and the 
oxygen must be derived from a previously existing oxide. This de- 
termines broadly certain limits, beyond which we cannot go in 
the solution of this problem. 


ince aaNet 
Action of Gases on India Rubber. 








Some interesting observations which seem to have been considered 
worthy of presentation before such an august body as the French 
Academy by Dr. d’Arsonval, showed that if pieces of caoutchouc 
tubing are placed in gaseous carbonic acid at pressures of I to 50 at- 
mospheres, the material increases to ten or twelve times its original 
volume through absorption of the gas. Moreover, both carbonic 
acid gas and oxygen pass through rubber. This explains why pneu- 
matic tires of bicycles deflate gradually. After the tire has been re- 
peatedly pumped up, it will deflate less rapidly, as it will then con- 
tain almost nothing but nitrogen, which gas does not pass through 
rubber. He suggests inflating tires with nitrogen if they are to re- 
main inflated for a long time. 
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An Electric Pantagraph. 





By Lieut. F. Jarvis PATrTen. 


N my Laboratory Notes published in the ELecrricAL Wor tp in 
I 1893 I showed a novel motor system of the rotary field type 
driven, however, by a direct current so applied to a Gramme 
ring as to produce a rotating magnetic field and so carry a closed 
coil armature in synchronous rotation with the field. This motor 
system, identical with the system of circuits shown in Fig. 3 of this 





FIG. I.—ELECTRIC PANTAGRAPH. 


article, was illustrated a little differently in the article referred to, 
and no special application of the system was shown. 

Since that time I have found numerous useful applications of said 
motor system, among which a novel and interesting one is the elec- 
tric pantagraph. Mechanical pantagraph systems for reproducing 
drawings on the same or different scale are fairly operative con- 
trivances, but seldom are they either very accurate or satisfactory. 
This fact is due to the lost motion of the mechanism which will in- 
variably work loose at the joints in time, and this defect invariably 
destroys the accuracy of the movement. It was to avoid these de- 
fects of the mechanical pantagraph that I looked for an electrical 
solution of the problem, and endeavored to find a solution that 
would not only be free from the errors referred to but would give a 
true curve—that is to say, not a curve made up of step-by-step 
movements, as in Fig. ta, but a true continuous curve like that 
shown in Fig. 1b. 

I have seen nothing like an attempt to do this by an electrical 
device except the Gray telautograph, which is to all intents and pur- 
poses an electric pantagraph system reproducing handwriting or 
sketches at a distance with surprising accuracy and clearness, but 
the lines if examined with a glass will be seen to consist of a suc- 
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which the design to be reproduced is fastened, and the curves 
P,, P2, represents some line of the drawing or sketch it is desired to 
reproduce at a distance—not telegraphically—but upon another table 
or in a different part of the building and to any scale desired, either 
the same as the drawing or larger or smaller. 

The essential requirements for any such work is to first analyze 
any line or curve into its horizontal and vertical components, and 
transmit them separately, then recombine them to reproduce the 
line or curve on the other board. ‘1o do the first step the board is 
provided with two metal rulers, R: and R2, rigidly connected at 
right angles to each other at the point P: where the stylus or trac- 
ing point passes down through both. 

The rulers are free to move in a horizontal plane parallel to the 
board and near its surface, so that the tracing point, Ps, may be 
readily and easily moved to any point on the board, thus going over 
an entire drawing. This movement must be approximately friction- 
less and is provided for in the following way: Each ruler moves 
freely in the direction of its length on two wheels—only one of 
which is shown for each ruler, to avoid making the drawing too com- 
plicated. The wheel, W:, for the ruler, Ai, and the wheel, W:, for 
the ruler, R2, are both shown in plan; each ruler has another one at 
its other free end. 

These wheels revolve as their respective rulers move, say Rk, to 
the right or left, being geared to the ruler underneath, and the wheel 
Wz, turns fast or slow, backward or forward, as the ruler R: moves 
up or down in the direction of its length. Thus we see each wheel 
translates into rotary motion the lengthwise movements of its ruler 
—both with respect to direction and to speed or rate of motion. 

It remains with respect to these wheels to explain that they are 
also perfectly free to slide along their respective spindles or guides, 
G:i and Gz, whenever the ruler is moved sidewise or has a sidewise 
component of motion impressed by the movement of the other ruler. 
Thus to explain, if the point P: is moved straight away to the right, 
the ruler R: would turn its wheel W:, but the ruler R:, having only 
a sidewise motion, would not turn its wheel, W:2, but would simply 
slide it along its guide, G:, without rotating the wheel at all. Like- 
wise, if the point P; is moved straight up or down, wheel W, by 
turning would record this motion, but wheel W, would not revolve, 
but slide along its guide, Gi. It is now plain to see how the two 
wheels each translate the component co-ordinates of motion up or 
down, right or left, into corresponding representative values of 
rotary motion. 

Thus to illustrate in further detail, let the point P: move to P; 
along the diagonal line P:, P2; then ruler R: would move to the 
right a distance P: to zs, and ruler Rz would move up a distance P; 
to v, and the two wheels would make revolutions proportionate to 
the ordinates + and y in the same time. It would evidently make no 
difference in the result if the point P: followed the curve to P2, ex- 
cept that the motions of the wheels would be a little more complex 
and variable, both in speed and direction. 

We have then here a system of analyzing the motion of the point 
P, into its component co-ordinates, + and y, no matter how complex 
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cession of steps on the horizontal and vertical step-by-step compon- 
ents of the curve as described, as in Fig. 1a. The system I have con- 
trived gives a smooth curve, as in Fig. tb. The system is compara- 
tively simple and will be readily understood from the description of 
the figures which, to avoid confusion, are not made in extreme de- 


tail 
The square 7, T, Fig. 1, indicates a plane table or board on 


FIG. 3.—ELECTRIC PANTAGRAPH. 


the motion, and translating these components of motion each into a 
separate and characteristic rotary movement which, by the way, is 
continuous and not a step-by-step movement. So much for the 
analysis. The next step is to recombine or synthesize these move- 
ments so as to cause another ruler system to follow the movements 
of the point P; and reproduce the curve. 

This is accomplished in a simple way by the liquid commutator and 
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motor system referred to in the first paragraph of this article, which 
I have found capable of doing a great variety of very interesting 
tricks—reproducing and imitating the most complex forms of mo- 
tion. This part of the system is shown in Figs. 2 and 3, the former a 
general plan or diagram of circuits of the motor and commutator, 
and the latter a diagram of the motor and a sectional elevation of 
the commutator. B B, Figs. 2 and 3, represents a hard rubber base 
having four circular troughs, 71, T:, Ts, 7s. These are nearly filled 
with mercury, and the two inner ones, 7; and 7:2, are made the posi- 
tive and negative terminals of the dynamo circuit respectively. The 
two outer ones have pins which are really commutator segments, 
I,, I2, Is, Js, arranged at intervals around the circumferences of the 
troughs—say, 24 or 32 in all, numbered in Fig. 3 from 1 to 32. An 
arm, M, carried on a spindle carries two conducting bridge pieces 
made in the form of knife edges, indicated as K:1 and K. in Figs. 2 
and 3. 

As these knife edges revolve they pass the pins and convey the cur- 
rent through different wires to different points of the motor field 
ring, R, and determine the position of its polar line or axis which the 
revolving i«rmature A, A, follows with great power and thus accur- 
ately duplicates or reproduces the motion of the revolving arm, M, 
of the liquid commutator. Thus, no matter what motion, however 
erratic, fast or slow, backward or forward, we give to the arm, M, 
of the liquid commutator, the armature, A, A, of the rotary field 
motor will accurately follow and reproduce this motion with any 
desired power. 

Hete, then, we have a means of turning the motion of the wheels 
actuated by the rulers into an exactly reproduced but powerful 
movement, being identical with that of the ruler-actuated wheels 
both in direction of motion and rate of speed. 

The entire pantagraph system will now be understood. Referring 
again to Fig. 1, we see each ruler through a system of pulleys or 
gears drives its own liquid commutator fast or slow, forward or 
backward, according to its motion; and this motion is reproduced 
by a pair of powerful motors, each following accurately the move- 
ment of its own liquid commutator. The parts Ws, W,, Fig. 1, rep- 
resent the commutators driven by the motion of each ruler. We have 
now only to imagine the armatures of the power motors driving long 
screws placed in a horizontal plane and working at right angles to 
each other through a common nut or carriage; then a point on this 
carriage carrying a pencil or stylus will accurately trace on a second 
table the movement of the point P: on the pantagraph table and re- 
produce the picture traced. Numerous applications of this motion- 
reproducing system have been made. 


a 
Electric Rail-Welding at Buffalo. 





The Lorain Steel Company, of Lorain, O., has one of its elec- 
tric rail-welding plants in operation in Buffalo, where 50 miles of 
track belonging to the International Traction Company is being 
welded. Of the track being thus treated about 25 miles is of the 
60-foot 9-inch rail, the ends being left blank for the joint. The 
contract includes about 7500 joints, of which 2000 have been made 
up to date. 

The plant in operation in Buffalo consists of five cars, one of 
which is the welder car, the second the rotary transformer car, 
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and the third the booster and motor car. The other cars are the sand 
blast car, which goes in advance of this train and prepares the joint 
for welding, while the fifth car is equipped with a motor and emery 
wheels for dressing any inequalities of the joints. These cars are 
moved over the railway line in the same manner as a trolley car, 
by power taken from the trolley line. The current for operating 
the welding machine is also taken from the trolley line, and the 
various connections are shown in the accompanying diagram. 

The secondary of the welding transformer consists of one turn 
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of copper, the terminals of this secondary being the clamps that 
grip the weld. A rheostat, shown in the diagram, enables an at- 
tendant to raise the voltage of the machine by any amount desired, 
to compensate for any lack of line voltage. 

About five years ago the West End Street Railroad Company 
of Boston made some extensive experiments in the electrical weld- 
ing of street railway tracks, various methods being employed; by 
one the ends of the rails were butt welded, by another plates (like 
Fig. 1) were welded against both sides of the web of the rails. The 
original contact between the plates and the rail was along the 
sharp edge at each end of the plate and was made very small to 
localize the heating. As the metal of the plate softened it was 
forced against the rail, crushing down the projection of the plate 
until the final contact area was considerable. Then the pressure 
was removed and the joint allowed to cool naturally. 

The Lorain Steel Company employs a form of plate to weld to the 
sides of the rail web shown in Fig. 2. The original contact with the 
rail is made by the small oblong boss near each end of the plate and 





FIG, 3.—ROTARY TRANSFORMER. 


the raised strip across the middle of the plate, which is opposite 
the two rail ends. These projections are about one-eighth of an 
inch high. The area of the boss at each end is about three and 
one-fourth (3%4) square inches, and that at the middle is slightly 
greater. 

One great difference between the two methods of welding, the 
earlier of which was unsuccessful and the later of which appears to 
be quite successful, lies in the area of the initial contact between the 
welding plates and the rail web. In the old method this contact 
was very small, consequently the metal at the contact was heated to 
a very high temperature and usually burned, while in the later 
method the temperature is not as great and the burning of the 
steel is avoided. Every blacksmith knows that if two pieces of 
steel are heated to a welding temperature and pressed together and 
allowed to cool without further working, the weld, if there is any 
will be brittle, but if the metal is hammered as it cools, the steel 
will be fine grained and tough at the weld as elsewhere, unless it 
has been burned. 

The Lorain Steel Company maintains a very high pressure upon 
the welded plates by means of a hydraulic clamp, until the joint is 
cool. This pressure runs as high as thirty-five tons. The small 
projections upon the surface of the plates are flattened out and the 
area of the weld is usually slightly greater than the original area 


of these raised surfaces. 
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The improvements over the old method consist in the making 
the weld at a temperature that is not high enough to burn the 
steel and in working the steel under great pressure while the weld 
is cooling, which prevents the occurrence of a coarse crystalline 
structure in the metal about the weld. 

On unpaved streets where new track is laid, the welding can be 
done before or after paving, open spaces about 2x2 feet being left 
at the point of the joint in order that the welder can be placed to 
the joint without difficulty. Where an old track is being welded 
spaces of similar size can easily be made in the pavement and closed 
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FIG. 4.—DIAGRAM OF CONNECTIONS OF RAIL WELDER. 


up after the weld. The plant is quiet in its operation, and there is 
little or no disturbance to the vicinity of its labor. 

The weld is made from a bar 1x3 inches and 18 inches long and 
bossed. Three welds are made at each joint. After the bars of 
metal are placed in position the welding train moves forward and 
the welder clasps one bar of metal to each side of the rail web. 
Pressure on the clamps is run up to about 1400 pounds and then 
the current is applied. The centre weld is made first, each weld 
being made from the boss on the bars, and as this boss concentrates 
the heat directly at the point of welding, the head of the rail is 
only slightly heated, thus avoiding any likelihood of softening and 
annealing the rail. 

It has been found that the process of making the weld from 
bosses on the bars is an improvement over flat bar welding, as the 
relatively cold portions of the bar about the boss have a tendency 
of confining the more plastic metal, and this, with the heavy pres- 





FIG, 5.—WELDER AT WORK. 
sure that is applied when the welding heat has been reached, the 
current turned off and the artificial means of cooling applied, pre- 
vents, as stated before, detrimental effects, such as crystallization in 
coarse form. The fact that the weld is cooled under great pres- 
sure, applied by means of an hydraulic jack on top of the welder, 
strengthens the joint materially. 
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After the centre weld is made, the ends of the bar are similarly 
treated. The welding of a joint occupies about 15 minutes, during 
which the current is on but a portion of the time. The coupling 
between the welder car and the transformer car is so arranged that 
the welder car can move the necessary few inches in making a 
weld without disturbing the position of the other cars, a fact of con- 
siderable convenience. 

The welding transformer primary is run at 300 volts, while from 
5 to 7 volts is used at the welding clamp terminals. The welding 
current runs as high as 25,000 amperes. The completion of the 

weld is recognized by observation, principally of 
the color of the hot metal. 


a 
Electric Asepsis. 





Three United States patents relating to elec- 
trotherapeutics were issued July 4 to Prof. H. G. 
wC O'Neill. One of these relates to a method of 
controlling high-tension currents; another is on 
an electric vacuum electrode for therapeutic pur- 
poses, and the third covers electrotherapeutic 
apparatus. All three patents refer to a new ap- 
plication of electricity whereby, it is claimed, 
wounds, suppurating and other diseased sur- 
faces, are rendered aseptic. 
The principle claimed is the creation of a local 
atmosphere of nascent ozone by means of elec- 
tricity. The process consists in the application of high tension 
currents, preferably of high efficiency to the parts affected, 
through a glass vacuum electrode. It is claimed that these 
currents, entering the vacuum chamber, become attenuated, and 
passing through the contact surface of the electrode, leap 
through the space between it and the seat of disease, then ground 
through space. The appearance of the discharge is described as re- 
sembling a shower of minute downy feathers, its effect on the most 
sensitive surface being devoid of all shock or unpleasant physiological 
sensation. The density of the discharge may be regulated at will, as 
may also its area, ranging from one-quarter of an inch to several 
square feet, according to the electrode employed and the area of the 
disease involved. It is stated that a high potential must be em- 
ployed owing to the necessarily great power to disrupt the molecules 
of air, and that the object of the glass vacuum electrode is to attenu- 
ate and spread out the currents in such a manner as to produce the 
soft tempered effect referred to, the decomposing action being never- 
theless very powerful. Thus not only the air surrounding, but also 
that occluded within the diseased surface, is decomposed as well as 
the oxygen contained in the purulent or other matter present, the 
oxygen molecules being resolved into atoms and reconstructed into 
a new group, as ozone. By this process the ozone is produced in 
situ and being employed in a nascent form, follows the law of most 
gaseous bodies, is in this condition most energetic. 

Numerous experiments in the laboratory have proved to the satis- 
faction of the inventor that ozone thus produced is fatal to all germ 
life, the bacillus and spores of anthrax, the largest and most resistant 
of pathogenic organisms being annihilated as effectively as the lesser 
resistant germs. This total annihilation of germ life is not revealed 
alone by the microscope, but also by the failure to produce cultures 
under the most favorable circumstances. 

It is claimed that by this system a wound may be rendered 
aseptic throughout its entire tract, or a diseased condition at any 
depth, due to the penetrating power of the current and its decompos- 
ing action on the oxygen necessarily present, thus affording a per- 
fect method for internal asepsis for which there exists no other sub- 
stitute. 

It is stated that the diseased surface will always be affected owing 
to the presence of moisture there, for the reason that the current 
preferably follows the path of least resistance while spreading to 
some extent all over the body. 

A case is cited of a patient having a well defined case of phthisis, 
with all the symptoms of night sweats, high fever, loss of appetite, 
insomnia, coughing and all other manifestations of the disease, and 
examinations disclosed colonies of tubercal bacilli. After a week’s 
treatment, it is stated that the temperature became normal, there 
were no night sweats, the appetitie was good, the patient slept well, 
the coughing was almost gone, very few bacilli were in the sputum 
and three pounds of flesh were gained—with such a change in his 
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general physical condition as makes him feel and appear to all like 
a new man. In addition, complications of catarrh of the stomach 
likewise yielded to the influence of the treatment. 

It is also claimed that electric asepsis stimulates the local repara- 
tive processes, invigorates the entire system and has an antalgic in- 
fluence and soothes the nerves. Its employment is indicated in 
catarrhs of the mucous membranes and for the cure of diphtheria. 
‘Lhe necessary effects can be obtained, having an electric source of 
suitable character, by employing vacuum electrodes of glass having 
a single electrical communication. 

——_- —___ > 
Electrical Measuring Instruments. 


Prof. W. E. Ayrton, in a paper read at the recent Engineering 
Conference of the English Institution of Civil Engineers, gave 
some of the more important considerations involved in the manu- 
facture of electrical measuring instruments. A few years ago, he 
said, copper of 98 per cent. conductivity (Matthiessen’s standard) 
was considered good, now it is stated that copper of 105 per cent. 
conductivity can be obtained commercially from Mouchel of France. 
The great increase in the electric conductivity has been attributed to 
greater density of the material; but there seems to be considerable 
doubt about this, and it is desirable to try whether a still further 
electric improvement, possibly even a relatively large one, might not 
be produced by using much greater care in removing the last traces 
of impurities. It is also important to find out exactly how the varia- 
tion of resistance with temperature increases with increase in the 
electrical purity. 

Soft iron for needles of electrical instruments should have small 
remanent magnetism and small coercive force, while both these quali- 
ties should be large in steel for permanent magnets. A large mag- 
netic improvement has been effected in commercial soft iron during 
the last few years, and even steel can not be purchased in ingots hav- 
ing a far smaller coercive force than the so-called “soft” iron prac- 
tically employed for electric apparatus six or seven years ago; and, 
by constructing the meter so that the magnetic induction is kept 
low, soft-iron instruments may be used for measuring alternating 
currents and pressures with fair accuracy. It should be remembered, 
however, that although the number of turns and the maximum scale 
reading may correspond with a number of ampere-turns which pro- 
duce only a small induction with a sine or a flat wave, such instru- 
ments may read wrongly if the wave be peaked. A satisfactory com- 
pensation for variation in the frequency is effected by shunting the 
instrument with a self-induction, and experiments should be made 
to devise some such device to compensate for the wave having a 
peak. 

The manufacture of steel magnets has much improved during the 
past few years, as indicated by the following results obtained from 
tests on steel magnetized with a force exceeding 200: 


Residual Coercive 
Magnetism. Force. 


| 
| 
1885. Oil-hardened steel tested by Dr. J. Hopkinson........ 11,300 12 | 
| 


| 


1893. Glass-hard pianoforte wire tested by Professor Ewing. 9,500 45 
1898. Molybdenum steel tested by Madame Curie............ oe 85 


This marked increase in the coercive force, which is of great im- 
portance in preserving the constancy of permanent magnet types of 
measuring instruments, has been brought about partly by improve- 
ment in the composition of the material, and partly by greater ex- 
perience having been gained regarding the proper way of hardening 
magnets. Still greater improvement may certainly be anticipated. 

In instruments employing a spring control, and in which, for mag- 
netic reasons, steel cannot be used, phosphor-bronze is the best elastic 
metal, but it is far excelled by quartz as regards the absence of sub- 
permanent set. A really satisfactory method of coating quartz with 
even a metallic layer of sufficient conductance to serve as the flexible 
electrode for an electrostatic voltmeter using a spring control is 
very desirable, but better still, some metallic alloy possessing the 
mechanical properties of quartz is well worth seeking. 

Alloys possessing higher and higher resistivities and smaller and 
smaller temperature coefficients are being constantly brought to 
notice, but no one seems to be seeking for a substance with a small 
temperature coefficient and a small resistivity, although that is the 
kind of substance that is needed for many purposes, as, for example, 
to wind voltmeter coils with and the bobbins of moving coil instru 
ments used with a shunt for the measurement of large currents. 

Ammeters and voltmeters depending on the action of one coil on 
a working field of about. 50. 


another without iron generally use 





VoL. XXXIV. 


No. 7. 


Therefore, since the field on a central station switchboard often ex- 
ceeds 20, the disturbance may be very great. Indeed the error aris- 
ing from the current in the leads alone of such an instrument may 
be serious. The importance of using copper of much higher con- 
ductivity than at present obtainable, so as to employ many more con- 
volutions of wire without increasing either the volume or the resist- 
ance of a coil, is here manifest. Some soft-iron needle instruments 
have also fields not éxceeding about 70, and are, therefore, quite use- 
less for central station work, unless protected in special ways with 
soft-iron magnetic shields. 

The field in which the coil of some moving-coil instruments turn 
is as high as 1200, and it might be expected that small stray fields 
would produce no error. But, as a matter of fact, the iron pole- 
pieces, and especially the iron core, concentrate the stray field on the 
coil; so that a stray field of only 0.5 when parallel to the field of the 
instrument may produce an error of 0.4 per cent., or nearly ten times 
as great as the ratio of the fields alone would lead one to expect. 
The employment, however, of an astatic pair of narrow coils with- 
out an iron core greatly reduces this error. 

For measuring large alternating currents it is desirable to employ 
a small transformer giving a maximum secondary current of some 
10 amperes, which can be easily led to an ammeter at a safe distance 
from the main cable, and by keeping the resistance of the secondary 
circuit low, the transformation ratio will not be affected by changes 
of frequency. The best way at present of measuring small alternat- 
ing currents is by means of an electrostatic voltmeter shunting a 
non-inductive resistance. 

Electrostatic voltmeters have practically no errors due to stray 
magnetic fields, unless they are rapidly alternating. In that case, 
unless the needle and inductors be properly subdivided, eddy cur- 
rents may be induced and a disturbing force introduced. The error 
due to impedance is practically zero, as the capacity of a dead-beat 
electrostatic voltmeter with a 12-inch pointer need not exceed about 
thirty-millionths of a microfarad. Pivot-friction and _ brush-dis- 
charge between the needle and inductors introduce the greatest 
troubles, and it is difficult to obtain as much damping as is desirable. 
Coating the inductors with mica, enamel, etc., greatly reduces spark- 
ing between them and the needle, but not the brush-discharge with 
an alternating potential difference, and is, therefore, of little practical 
use. A better method of stopping the brush-discharge than by im- 
mersing the whole instrument in oil is much needed. 

Direct-reading ohm-meters, measuring up to 50 megohms, are now 
obtainable, but apparatus is also needed to enable the insulation of 
an electric light cable to be tested where laid. At present cable is 
often supplied which, although possessing only a fraction of the 
specified insulation, is passed because suitable testing apparatus can 
be used only in a laboratory. 


ee 
Electrical Standardization—VI.* 


RATING. 

Both electrical and mechanical power should be expressed in kilo- 
watts, except when otherwise specified. Alternating-current ap- 
paratus should be rated in kilowatts on the basis of non-inductive 
condition; i. e., with the current in phase with the terminal voltage. 

Thus the electric power generated by an alternating-current ap- 
paratus equals ‘its rating only at non-inductive load, that is when 
the current is in phase with the terminal voltage. 

Apparent power should be expressed in kilovolt-amperes as dis- 
tinguished from real power in kilowatts. 

If a power-factor other than 100 per cent. is specified, the rating 
should be expressed in kilovolt-amperes and power-factor, at full 
load. 

The full-load current of an electric generator is that current which 
with the rated full-load terminal voltage gives the rated kilowatts, 
but in alternating-current apparatus only at non-inductive load. 

Thus in machines in which the full-load voltage differs from the 
no-load voltage, the full-load current should refer to the former. 

If P = rating of an electric generator and E = full-load terminal 
voltage, the full-load current is: 


> 


Ps : . 7 
7 = *_in a continuous-current machine or single phase-alternator. 


l= 77 ina three-phase alternator. 
? Vv a 


*Report of the Institute Committee on Standardization of Generators, Motors 
and Transformers. 
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Constant-current machines, such as series arc-light generators, 
should be rated in kilowatts based on terminal volts and amperes 
at full load. 
The rating of a fuse or circuit breaker should be the current- 
strength at which it will open the circuit, and not the working- 


current strength. 


iz 





in a quarter-phase alternator. 


CLASSIFICATION OF VOLTAGES AND FREQUENCIES. 

In direct-current, low-tension generators, the following average 
terminal voltages are in general use and are recommended: 

125 volts. 250 volts. 550 volts. 

In direct-current, and alternating-current, low-pressure circuits, 
the following average terminal voltages are in general use and are 
recommended: 

110 volts. 220 volts. 

In direct-current power circuits, for railway and other service, 500 
volts may be considered as standard. 

In alternating-current, high-pressure circuits at the receiving end, 
the following pressures are in general use, and are recommended: 
1000 volts. 2000 volts. 3000 volts. 6000 volts. 
10,000 volts. 15,000 volts. 20,000 volts. 

In alternating-current, high-pressure generators, or generating sys- 
tems the following terminal voltages are in general use and are 
recommended: 

1150 volts. 2300 volts. 3450 volts. 

These pressures allow of a maximum drop in transmission of 15 
per cent. of the pressure at the receiving end. If the drop re- 
quired is greater than 15 per cent. the generator should be considered 
as special. ; 

In alternating-current circuits, the following approximate fre- 
quencies are recommended as desirable: 

25 yor 30" 4ouw 60 120 

These frequencies are already in extensive use and it is deemed 
advisable to adhere to them as closely as possible. 


OVERLOAD CAPACITIES. 


All guarantees on heating, regulation, sparking, etc., should ap- 
ply to the rated load, except where expressly specified otherwise, 
and in alternating-current apparatus to the current in phase with 
the terminal e. m. f., except where a phase displacement is inherent 
in the apparatus. 

Ail apparatus should be able to carry a reasonable overload with- 
out self-destruction by heating, sparking, mechanical weakness, etc., 
and with an increase of temperature elevation not exceeding 15° C., 
above those specified for full loads. See Secs. 25 to 31. 

Overload guarantees should refer to normal conditions of opera- 
tion regarding speed, frequency, voltage, etc., and to non-inductive 
conditions in alternating apparatus, except where a phase displace- 
ment is inherent in the apparatus. 

The following overload capacities are recommended: 

1. In direct-current generators and alternating-current gener- 
ators; 25 per cent. for one-half hour. 

2. In direct-current motors and synchronous motors, 25 per 
cent. for one-half hour, 50 per cent. for one minute, except in rail- 
way motors and other apparatus intended for intermittent service. 


3. Induction motors. 25 per cent. for one-half hour, 50 per cent. 


for one minute. 


4. Synchronous converters. 
5. Transformers. 25 per cent. for one-half hour. 


transformers connected to apparatus for which a different overload 
is guaranteed, in which case the same guarantees shall apply for the 
transforniers as for the apparatus connected thereto. 

6. Exciters of alternators and other synchronous machines. 
cent more overload than is required for the excitation of the syn- 
chronous machine at its guaranteed overload, and for the same 


50 per cent. for one-half hour. 
Except in 


10 per 


period of time. 


CURRENT NEWS AND NOTES. 





CANADA AND THE PACIFIC CABLE.—The bill providing 
for the payment by Canada of a proportionate share of the cost of 
construction of the proposed Pacific cable, passed the Canadian Sen 
ate on Aug. 2, thus becoming a law. 


**The frequency of 120 ~ may be considered as covering the already existing 
commercial frequencies between 120 ~ and 140 ~ and the frequency of 60 ~ as 


covering the already existing commercial frequencies between 60 ~ and 70 ~. 
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SOUTHERN POWER TRANSMISSION.—The utilization of 
southern water powers electrically is having a noticeable effect on the 
manufacturing industries in that section. Columbia, S. C., is a 
notable instance. The largest cotton mill in the south is now to be 
established there, and the capital of $1,500,000 was all subscribed in 
a single day. Ground is now being broken for the work, and the fac- 
tory will be built and equipped forthwith. 


NEW ARTIFICIAL FUEL.—Berlin journalists are busy pursu- 
ing the reported invention of artificial coal by one Herr Montag, of 
Mannheim. His latest statement declares that from the point of 
hygiene his artificial coal is preferable to ordinary coal, as it does 
not develop poisonous gases, creates but little soot, and leaves no 
slate and but a small amount of ash, the latter resembling wood or 
cigar ash; further, there is no danger of explosion or conflagration. 
The fuel is composed of 92.94 per cent. of ordinary earth, and 6 to 8 
per cent. of chemical ingredients, and is cheaper and better than coal. 
Any piece of land, even if unfit for agriculture, can be used to pro- 
duce this fuel. The cost of the necessary plant is very low, the price 
of a machine being only $3750. Patents for the invention have been 
taken out in seventeen countries. 


BATTERY DEPOLARIZATION SOLUTIONS.—A patent was 
granted Aug. 1 to Gustav Platner, of Witzenhausen, Germany, for a 
new primary battery depolarization solution composed of chlorates 
combined with metallic salts capable of readily forming basic salts 
and disengaging acids or halogens. Among the chemical compounds 
named are salts of iron, such as chloride sulphate of iron and iron 
and chromium salts. For example, in the case of a carbon cylinder 
battery, the cylinder containing a dry mixture of sulphate of iron, 
chlorate of potash or sodium and peroxide of manganese tightly 
packed together, with zinc in a solution of chloride of ammonium, an 
e. m. f. of 1.8 to 1.9 volts is obtained. The chemical action gives rise 
to a basic iron or chromium salt, while the sulphuric acid decom- 
poses the chloric acid, which at once separates into chlorine or oxy- 
gen. This action, however, takes place so slowly that the cell would 
remain constant for a very long period. 


FRANKLIN STATUE FOR PARIS.—The citizens of Philadel- 
phia will present to the City of Paris a statue of Benjamin Franklin 
for the exposition next year. When the Franklin statue, recently 
presented to the city by Justus C. Strawbridge, was unveiled, United 
States District Attorney Beck, who delivered the oration, suggested 
that the citizens of the United States ought to present to the French 
people a statue of the great philosopher, in return for Bartholdi’s 
Statue of Liberty, given to this country. The suggestion has taken 
shape and Mayor Ashbridge has appointed a committee of twenty- 
seven prominent Philadelphians to carry out the idea. It is pro- 
posed to raise the money and have the work begun as soon as pos- 
sible, so that the statue can be shipped to Paris in time to unveil it 
before the exposition closes. It is intended to place the statue in 
Passy, where Franklin resided when he was Minister to France over 
100 years ago. Passy, then a suburb, is now in the centre of the ex- 
position grounds. The statue will be a replica of the one in Philadel- 
phia, which cost $14,000, and stands in front of the post office. 

MOTOR SPEED REGULATION.—A patent was granted Aug. 
1 to Granville T. Woods, of New York, for a motor system adaptable 
for variable speeds, which resembles somewhat the Ward Leonard 
system of motor control. As illustrated, the current from a constant 
potential source drives a motor, which in turn drives a generator, 
the motor having a constant field and the generator a variable field, 
and consequently variable e. m. f.; finally, the current from the gen- 
erator actuates the motor whose speed is to be controlled. Jn addi- 
tion, however, to the e. m. f. furnished by the motor-generator, the 
e. m. f. of the source may be used in circuit, a switching arrangement 
being described for this purpose. One method described is to start 
the working motor from the variable potential generator, the e. m. f. 
of which may be gradually increased until it exceeds that of the con- 
stant potential source; then supplying the working motor from both 
e. m. fs. in parallel; then opening the circuit from the variable poten- 
tial source, withdrawing the variable e. m. f.; then throwing the 
second e. m. f. into series and building up the working e. m. f. from 
the variable potential source until the desired total e. m. f. is pro- 
duced. That is to say, the motor is coupled up first to the variable 
generator and then its e. m. f. put in series with that of the constant 


potential source. 
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SOUTHERN WATER POWER SOLD.—The Columbia Canal, 
at Columbia, S. C., with 16,000 developed horse-power, and the 7000- 
hp at Saluda, have been purchased from New England owners for 
$800,000 by W. B. Smith Whaley, of Columbia, and J. L. Coker, of 
Darlington, S. C. Mr. Coker owns a paper mill, which is to be moved 
there. Mr. Whaley is president of corporations owning three cotton 
mills in Columbia. It is understood the mill corporations and the canal 
corporation will be consolidated into one company, with $3,000,000 
capital. Mr. John E. Searles is taking an active interest in cotton 
mills, and he is believed to be backing the canal purchase. The elec- 
trical development of the power has already assumed considerable 
magnitude, and has been referred to in these columns. 


MOTOR CONTROL.—A patent issued Aug. 1 to Allan H. Whit- 
ing provides for breaking the motor circuit of an electric vehicle 
when the brake is applied or when the current exceeds a predeter- 
mined amount, and prevents the circuit being again established ex- 
cept by a movement of the controller lever starting from the zero 
position. A switch in the motor circuit is normally held closed by a 
latch; when an excess of current passes, the latch is struck by the 
core of a solenoid and a spring opens the switch. The excess of 
current may be due to an overload, such current passing through one 
winding of the solenoid, or to the brake closing a circuit which 
causes a large current to pass through a second winding. In either 
case, the switch can only be relatched at the zero position of the 
controller betore the vehicle can be started. 


A NEW ELECTRIC MOTOR.—In a patent issued Aug. 1 to J. 
T. Robson, of London, an electric motor is described in which the 
armature rotates in one direction and the case of the frame contain- 
ing the field magnets rotates in an opposite direction, both driving 
the motor shaft. The arrangement, in fact, consists of two electric 
motors, the armature of one and the set of field magnets of the sec- 
ond being fixed to the shaft, while the set of field magnets of the 
first and the armature of the second are provided with a sleeve which 
rotates on the shaft but in an opposite direction thereto. The two 
motors are connected in series, and on each end of the double are 
four rings on the shaft insulated from each other; brushes on two of 
the rings at each end connect the circuit with the armature coils, 
and the other two brushes connect with the magnet coils. The gear- 
ing of the two revolvable parts may be such that both will revolve the 
same shaft, or revolve separate shafts. As applied to electric railway 
cars or automobiles, no special differential gearing is thus needed 
for enabling the vehicle to turn a corner, as the armature of the one 
motor and the field magnets of the other automatically slow down 
to a given speed while allowing the remaining motor and field mag- 
nets to run together at full or any required speed. 


SYSTEMS OF ELECTRICAL DISTRIBUTION.—On Aug. 1 
two patents were granted to the late Prof. Galileo Ferraris and Prof. 
Ricardo Arno, of Turin, Italy, on a system of single-phase electrical 
distribution having the addition of a third wire for starting motors. 
The system is based on the use of a phase displacing apparatus con- 
sisting broadly of an inducing member with several windings, one of 
them being connected to a source of single-phase current; and an in- 
duced member, preferably short-circuited. This may practically be 
an ordinary single-phase induction motor installed where most con- 
venient, with extra coils wound on the field at an angle with the pri- 
mary coils so as to furnish an out-of-phase e. m. f. The out-of- 
phase e. m. f. thus produced may be combined with the single-phase 
e. m. f. so as to produce any desired phase relation. The third wire 
is run out from the phase-displacing apparatus to single-phase 
motors, which are thus brought up to speed as polyphase motors, 
after which they are run as single-phase motors. One of the patents 
describes an arrangement whereby but one motor of a number in cir- 
cuit may be started at a time, thus limiting the amount of energy to 
be carried by the third wire. The arrangement for this purpose is 
such that at any place where a motor is installed an indicator will 
show whether the third wire is being used to start any of the other 
motors, in which case starting will be deferred until the instrument 
indicates that the third wire is not in use. 





REGULATION OF ALTERNATING CURRENT MA4A- 
CHINES.—A patent containing 24 claims was issued Aug. 1 to MM. 
Hutin and Leblanc, having for its object the excitation of all types of 
alternating current machines in such a manner as to produce a 


proper regulation under varying conditions of load, and at the same 





Vor. XXXIV. No. 7. 


time allow the machines to be designed in such a manner as to se- 
cure a maximum output in proportion to the weight of copper and 
iron employed. This is accomplished by means of an exciter so con- 
structed and arranged that its voltage varies in such a manner as to 
compensate for the variations of load and inductance on the main 
circuit. and maintain a constant voltage at the brushes of the main 
machine. The exciter may also be so designed as to produce an over- 
compounding, if desired, and it also aids in the coupling of gener- 
ators and motors in parallel and in the regulation of motors, and 
serves to prevent motors from taking idle current. The maximum 
output in proportion to the weight and copper used follows from the 
system now enabling a reduced air gap to be used, thus permitting 
the copper to be approximately equally divided between the fixed 
and movable parts. As described for three-phase work, the rotor of 
the exciter has two separate cores with windings, one winding being 
connected in series with the armature circuit of the generator ex- 
cited, and the other in shunt. These windings are both overwound 
by a third separate winding which connects with a commu- 
tator, and from which a direct current goes to the field of the gener- 
ator when the exciter is run, either by gearing or a synchronous 
motor, at the same speed as the generator if the number of poles of 
exciter and generator are the same. A single iron ring surrounds 
both exciter armatures, but the portion surrounding the shunt wind- 
ing is partly cut away, with the result that the shunt field becomes 
saturated while the series field remains below saturation. Further- 
more, to compensate for armature reaction, there is a winding about 
the stationary field ring which is in series with the commutator of 
the exciter and the field magnets of the alternator. The patent de- 
scribes various other combinations as applied to single-phase gener- 
ators and synchronous and asynchronous motors. 





NEW TELEPHONE EXCHANGE SYSTEM.—A patent was 
issued Aug. 1 to Geo. L. Cragg, for a new telephone exchange sys- 
tem in which the manually-controlled ringing and listening keys are 
replaced by automatic keys operated by relay mechanism, each relay 
mechanism being controlled by an operator’s connecting plug. The 
system employs mechanism which not only automatically operates 
the ringing keys, but also automatically operates the listening keys, a 
single electromagnetic appliance being employed, associated with 
each cord circuit, which is so organized and controlled by the 
switching apparatus employed in connecting subscribers for conver- 
sation that all of the various operations of the ringing and listening 
keys are automatically accomplished in orderly sequence. By dis- 
pensing with manually-operated keys associated with the operators’ 
cord sets, it is obvious that the number of motions necessary to be 
made by the operator would be considerably reduced, the operator 
merely having to manipulate the answering and connecting plugs; so 
that, in establishing a connection, she would have to make only two 
motions, instead of four. In disconnecting, she would make two 
more, the total number of movements in the new system in connect- 
ing and disconnecting being four instead of six. Mr. Cragg suggests 
the possibility of still further reducing the motions to one in connec- 
tion and one in disconnection, so that the total number of the op- 
erator’s manipulations will be two instead of six. He suggests the 
feasibility of the employment of relay mechanism adapted auto- 
matically to connect a calling line with the answering end of a cord 
circuit, which, at the same time, will operate a signal, so that the op- 
erator would have to manipulate only a single plug in connecting 
and disconnecting, the answering plug being totally replaced by the 
relay apparatus. It is obvious that by such a system the line indi- 
cators could all be dispensed with and replaced by indicators asso- 
ciated with the cord circuits, a fewer number of indicators associated 
with the cord circuits replacing the larger number of line indicators. 





NIAGARA POWER TO BE TRANSMITTED TO TORONTO. 
Electric energy developed at Niagara Falls is to be transmitted to 
Toronto for manufacturing and lighting purposes. The authority for 
this statement is Wallace Nesbitt, Q. C., Canadian counsel for the 
Canadian Niagara Falls Power Company. Mr. Nesbitt visited 
Niagara Fa'ls, N. Y., on July 31, where he had been summoned to 
consult with Colonel Rankine, secretary of the company, and Prof. 
George Forbes, F. R. S., of London, England, the well-konwn elec- 
trical engineer. At the meeting of these three gentlemen the question 
of the transmission of power to Toronto, Ont., was discussed, and it 
is understood that a decision favorable to the project was reached. 
Another company in which Senator Cox, of Toronto, and Mr. James 
Ross, of Montreal, are interested, | as also opened negotiations with 
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the Ontario government for a franchise to develop power on the 
Canadian side of the falls, but Mr. Nesbitt says that his company is 
not atraid of the issue, for it has the capital, it has the patents and 
it means business. The company proposes to develop 100,000-hp, in- 
volving an expenditure of from $2,000,000 to $3,000,000. The site of 
the works will be opposite the monastery, and boring will be imme- 
diately begun. The power will probably be transmitted to Toronto 
by overhead wire, and will be developed on the Canadian side of the 
falls. Prof. Forbes has been the guest of Secretary Rankine, of the 
Canadian Niagara Power Company, during his stay at the Falls. 
He sails for India shortly, having been commissioned by the govern- 
ment there to prepare plans for the construction of works in the 
Madras Presidency for the development of electrical energy. These 
works, it is said, will be on a scale equal to those constructed by the 
Cataract Power Company on the American side of Niagara Falls. 


ELECTRIC TRACTION IN LONDON.—A London despatch of 
July 28 states that the chairman of the Metropolitan Railway has an- 
nounced that at the beginning of October electric traction will be in- 
stalled on all the lines of the company. The newspapers unanimously 
applaud the change from steam power. The system is entirely under- 
ground, and the smoke and gases from the engines have always been 
a most objectionable feature, preventing many persons from riding 
on the lines. 


POOR BOYS!—A recent European cable despatch affirms that 
“Dr. Remond, the French scientist, announces a discovery by means 
ot which the mental processes of youth can be quickened and acceler- 
ated by an application of electricity. Remond asserts that the culti- 
vation of the mental powers can be pushed to a far higher point by 
the application of an electric current than by any art of the crammer. 
The cerebellum which has been prepared by a course of electric 
shocks shows, he asserts, an immense superiority in the assimilation 
of learning to one in a natural state.” 


A TOUR AROUND THE WORLD.—Mtr. W. J. Johnston, late 
proprietor of the ELecrricAL WorLD, on Aug. 1, started on a tour 
around the world. After a visit to the Yellowstone Park, Mr. John- 
ston will sail on Aug. 17 from San Francisco, the first stages of his 
journey being the Hawaiian Islands and Japan. In the Orient, 
Korea, China, Manila and Java will be visited, and about six weeks 
passed in India. The entire trip will consume about eight months, 
and comprises visits to Egypt and Turkey. Mr. Johnston for some 
years has had in view such a journey, and has taken advantage of 
the opportunity afforded by his recent retirement from the journal- 
istic field to realize it. 


A BAD TROLLEY ACCIDENT.—On Sunday afternoon last, 
Aug. 6, a trolley car on the Shelton (Conn.) Street Railway filled 
with passengers jumped the track near the south end of the long high 
bridge over Peck’s stream, about a mile and a half beyond Stratford, 
Conn. It ran along the heavy planking on the bridge for seventy-five 
feet and then toppled off, falling fifty feet to the valley below. The 
car turned completely over in its descent and the heavy motors drove 
the floor against the top and crushed many passengers. Out of 45 
passengers 28 were killed. At the present writing the responsibility 
for the disaster has not been placed, but it is generally charged to 
the motorman. The motorman, who was injured, has been placed 
under arrest on the charge of manslaughter. 


THE INTERNATIONAL AUTOMOBILE RACE RULES.— 
Sir David Salomons, who is the chairman of the Foreign Rela- 
tions Committee of the Automobile Club of Great Britain and Ire- 
land, has addressed to this country the following communication in 
regard to the proposed international automobile race: The com- 
mittee of this club understands that the gentleman who instituted 
an international automobile cup placed in the hands of your com- 
mittee the framing of the regulations affecting racing for this cup. 
The committee of this club does not desire for one moment to 
interfere with the committee of the Automobile Club de France in 
the framing of these rules, but it has asked me to convey to your 
committee the hope that the Automobile Club de France may be 
so good as to call a meeting of delegates of the other recognized 
automobile clubs in order that they may place before your commi-- 
tee, for consideration, representations as to provisions which might 
fittingly be incorporated in the rules. Possibly, in view of the 
fact that the cup is to be international, the committee of the Auto- 
mobile Club de France may see its way to accede to this suggestion. 
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I am also desired to state that the committee of this club trusts that 
the Automobile Club de France will approach the donor with a 
view to an alteration of one of the conditions under which it is un- 
derstood he is presenting the cup—namely, that competing vehicles 
should be confined to those propelled by electricity and motor 
spirit. It is hoped that the best influence of your committee will 
be used to induce the donor to open the competition to all self-pro- 
pelled road vehicles, irrespective of their motive power. 


THE THIRD RAIL IN BROOKLYN.—In speaking of the 
success of the third-rail system cf the Brooklyn Rapid ‘Rransit 
Company upon its Fifth Avenue elevated line, Mr. R. B. 
Brown, the chief engineer of the company, says: “The opera- 
tion of the third-rail system upon the elevated structures of 
the company is only in its infancy. We started the experiment 
about a fortnight ago by running five trains over the Fifth Avenue 
line between Park Row and Coney Island. As far as the success 
of the experiment is concerned, it is assured. But the company is 
not in any hurry about superseding the locomotives. No new elec- 
tric motors are being used as yet, and no orders for any have been 
placed. On the contrary, the company is using some of the reg- 
ular elevated and bridge cars, simply putting into them motors that 
are somewhat larger and more powerful than those used upon the 
surface trolley cars. The brakes and controllers used thereon are 
also similar to those employed on the surface cars, and are princi- 
pally of the Westinghouse and Sprague systems. The principal 
or motor car is no different in appearance from the other cars of 
the train. The engineers who have been taken from their locomo- 
tives and placed upon these third rail motors have readily learned 
their new duties and the trains are running smoothly. The trains 
are no larger than those generally in use, three cars besides the en- 
gine or motor still being the number used to make up a train. The 
electric cars will be better than the locomotives, because they will 
run more smoothly, and can be started and stopped more easily. I 
can not tell whether, or how soon, they will be tried upon other 
branches of the system; probably not very soon.” 


| | 
LETTERS TO THE EDITORS. 





Lodge Wave Telegraphy. 





To the Editors of Electrical World and Engineer: 


Sirs:—In a previous communication (printed in the ELEctricAL 
Wor_p AND ENGINEER July 29) I gave a sketch of a device which I 
had used for making the coherer respond to weaker stimuli. I 
have had my attention called to the fact that Marconi has recently 
patented a somewhat similar scheme. Whilst not wishing in any 
way to detract from Mr. Marconi’s credit for this valuable improve- 
ment, I would like to point out, as the accompanying letter* will 
show, that my own work was done independently of and before any 





COLLECTING WIRE 


ALUMINUM + 


RING 





GALVANOMETER 


CHOUND 


Fic. 1. 


publication had been made of the method by Marconi. The device 
had also been described at different times in my lectures. 

The chief difference between the two plans is that Marconi uses an 
“induction coil,” presumably of the usual kind, with an iron wire 
core, and has a condenser in the secondary. I use a Thomson, or air 
should be of large cross-section, about a foot square, depending upon 

*The letter referred to is as follows, the date being July 26, 1899: Dear Fes- 


senden:—I remember your speaking to me several times during the past year 
about using an air transformer with the wireless telegraph, but do not know 


the dates, except on June 25, when I remember your calling Mr. M——’s atten- 
tion to the fact that the patent should be applied for at once. 
(Signed) HENRY W. FISHER, 


' Electrical Engineer, Standard Underground Cable Co. 
Pittsburg, Pa. 
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the periodicity, and of very few turns; and the secondary of many 
turns and high resistance. 

Some other points I have noticed are as follows: ; 

1. In addition to the method of selecting telegraphic messages by 
core transformer, and use no condenser in the secondary, though I 
may use one in the primary, this depending upon the capacity of the 
collecting wire and the periodicity of the waves. 

I do not believe in the use of iron in the core, and I do not be- 
lieve in the use of a condenser in the secondary, though it may be an 
advantage where the core is of iron. A little leakage of current from 
the baftery through the secondary is of no account. The air core 
the use of different periodicities and suitable capacities and induct- 
ances, which was invented by the writer in January, 1892, at the re- 
quest of Dr. Dudley, of the Pennsylvania R. R., to enable that com- 
pany to get over certain difficulties, and the experiments on which 
led me to the conclusion (see ELectricaAL Wor~p, Sept. 15, 1894), 
that ‘the sine wave was the only proper signal for telegraphic pur- 
poses, another method can be used, i. ¢., synchronously running con- 
tact discs, a synchronizing impulse being sent out every half-minute, 
at which instant a smaller disc geared down from the large disc puts 
the synchronizing current on, this synchronizing current being ob- 
tained through the coherer as usual. By making the gaps ten times 
as wide as the contacts on the disc, any number of stations could in- 
tercommunicate without interference, and all discs could be syn- 
chronized from one central station. I have not made this apparatus 
up, but from previous work in similar lines (similar methods having 
been previously used by some well-known telegraphic engineers for 
other purposes) I know it would work. 

2. For some work the coherer is not needed at all. In fact, my ex- 
periments seem to show that it is not really necessary. For if the 
secondary be unwound from the air core transformer, and coherer 
and all disconnected, and a light aluminum ring hung by a thin phos- 
phor bronze wire in the centre of the primary, this galvanometer 
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(which is not original with me, but I do not know who invented it) 
will give good indications; and if it be made to bear on two balanced 
microphonic contacts (the adjusting is a little difficult at first), it 
can be made to work a regular telegraphic relay. In this case, how- 
ever, it is better to make the cross-section of the primary smaller and 
use more turns. A condenser can be put in series with the primary 
for selecting signals as with the other form. (See Fig. 1.) The 
aluminum ring may be in a permanent magnetic field. 

As regards the leading wires, they are best made fan shape and at 
a distance apart of about one-eighth wave length at the top. The 
wave from a large area then ties itself into knots round the wires and 
the electrostatic potential slides down. Also two other fan-shaped 
semi-quadrants of thin iron may be put out as shown in sketch 
(Fig. 2), with the central wire running to the coherer if it contains 
magnetic particles; or, if the transformer be used, the iron wire 
joining the iron wings may be carried ten or more times through 
the primary with good results. (See Fig. 3.) This gathers in the 
magnetic displacement from that part of the wave which escapes by 
the side of the copper wires. Either can be used alone. Or, if the 
short-circuited dynamotor be used, it may be carried through the 
aluminum ring, which should then be placed in an unidirectional 
field. All these methods, though tried on a small scale, seem to be 
improvements. REGINALD A. FESSENDEN. 


ALLEGHENY, PA. 
——$—$—$ $$ $< 


Ilumination of Tower Clocks. 





To the Editors of Electrical World and Engineer: 
Sirs:—I have noticed recently accounts of several patents for 
illuminating tower clocks, which subject is one I experimented 
with about twenty years ago. The results of my experiments was 
an arrangement which accomplishes three important objects: It 


Vot. XXXIV. No. 7. 


does away with expensive ground glass dials, with the necessity for 
inside lighting and enables the time to be told from a very great 
distance. There are but three incandescent lamps to each dial— 
a red lamp on the end of the minute hand, a green lamp on the 
end of the hour hand, and a white frosted or yellow lamp on the 
centre post. The dial itself is not illuminated, the time being told by 
the position of the red and green lights as they move around the 
white one on the centre post. 

In an experiment it was found that with a five-foot dial the time 
could be readily determined within a minute or two at a distance of 
2,400 feet, which would be impossible in the case of dials lighted 
from the inside of a tower. 

The lamps may also be rigged out on light extension pieces to 
about double the length of the hands, which has the effect of mak- 
ing the dial appear twice as large, and increases the distance from 
which the time may be noted. I did not patent this system, and give 
it to the world for what it may be worth. 

INDIANA, Pa. EDWARD Rowe. 
a 


Coherer Action. 





To the Editors of Electrical World and Engineer: 

Sirs:—In your journal of July 29 there is a letter under the head 
of “Coherer Action,” requesting an explanation of an experiment. 

It appears the experiment is made as follows: A battery, gal- 
vanometer and coherer are placed in series, and when a wire is put 
in shunt with the coherer for an instant the coherer conducts to a 
certain extent. 

My explanation of the above action is that when the shunt wire is 
removed to test the coherer’s conductivity, the self-induction at 
break of its removal rushes into the coherer, and makes the connec- 
tions. I do not think the tinfoil wings on each side of the coherer 
have much to do with the action. 

When a non-inductive resistance is put in place of the galvanom- 
eter the conductivity of the coherer is not increased as much as when 
the coil of the galvanometer is in circuit at the break of the current: 
which shows that the self-induction of the galvanometer coil is 
greater than that of the resistance used in its place. 

I would suggest in testing the conductivity of the coherer, it be re 
moved without disturbing the current and the filings, if possible. 

BALTIMORE, Mp. ALFRED G. DELL. 





To the Editors of Electrical World and Engineer: 

Sirs:—Mr. Shoemaker in your issue of July 29 asks why short cir- 
cuiting a coherer produces a reduction in resistance, and why the 
introduction of a galvanometer in the same circuit produces much 
better results, reducing the resistance to even a still greater degree. 

I have been making experiments with coherers for the past two 
months, and have noted the two actions encountered by Mr. Shoe- 
maker in his researches. I find that the resistance of a coherer is 
reduced, not only by short-circuiting, but merely by touching one of 
its poles with any part of a short-circuited current-bearing wire; 
and also upon the introduction of a telephone receiver, galvanometer 
or any electrical instrument having a few turns of wire in its con- 
struction. The resistance of a coherer is reduced much more by the 
self-induction produced in the turns of wire which, by its higher 
electromotive force, acts more promptly upon the filings, causing 
them to amalgamate firmer and thereby offering less resistance for 
the passage of the current through them—the tapping of the coherer 
tending to loosen the filings from each other or to cause them to de- 
cohere and offer again their former resistance to the passage of a 
current. 

My explanation: of the action referred to of the coherer is that in 
all instances a current when passing through an irregularly formed 
conductor, widens out where the conductor is broader or bulkier, 
and is confined within the narrower places of the conductor in mak- 
ing its circuit. The filings included in a circuit directly or indirectly, 
are very sensitive to the presence of a current in their immediate 
locality, aside from the current passing in the coherer itself. 

New York. S. Z. Frnt. 
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Oxidation of Carbon at Ordinary Temperatures. 





To the Editors of Electrical World and Engineer: 

Sirs:—In a paper “On the Oxidation of Carbon at Ordinary Tem- 
peratures by Means of Atmospheric Oxygen with the Production of 
Electrical Energy,” by Mr. Willard E. Case, read before the Royal’ 
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Society in June, and published in the ELecrricaL WorLp AND EN- 
GINEER, July 22, 1899, there is given what appears to be an experi- 
mental demonstration of a reducing action exerted on ferric chloride 


by the residue of burnt sugar. 
It is stated that this reduction is the result of oxidation of pure 


carbon according to the following equation : ~ 


oto 


2Fe.Cle + C + 2H:0 = CO, + 4FeCl. + 4HCl. 
and it is claimed that through this reaction the 
energy of the carbon is liberated as electrical energy. 
The only proof cf this claim is the one that has so 
often proved fallacious, namely, the detection of an 
electromotive force is an electrolytic cell comprising 
the reagents of the said reaction. 

In a communication published in this journal July 
29, I have shown that the chemical energy of this re- 
action alone could not produce more than about half a 
the electromotive force observed by Mr. Case, and that this energy is 
not derived from the carbon, but from the other reagents if the reac- 
tion really takes place. In that communication I was unable to deny 
the statement of Mr. Case that the reduction of the ferric chloride 
was due to the oxidation of pure carbon. In an experiment, per- 
formed for the purpose of confirming with ordinary electric-light 
carbon of great purity the results obtained by Mr. Case with the 
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residue of burnt sugar, I was unable to confirm either the oxidation 
of the carbon or the reduction of the ferric chloride. The experiment 
was performed as follows: 

A solution of ferric chloride of specific gravity 1.1 was acidulated 
with 1 per cent. of hydrochloric acid and placed in a large glass 
flask together with a test tube containing a rod of electric-light car- 
bon three inches long and one-quarter-inch in diameter. The carbon 
and the test tube were completely covered by the solution. The 
solution was then boiled for three hours, at the end of which time all 
absorbed gases appeared to be completely expelled from the carbon. 
The test tube containing the carbon was then raised bottom upwards 
into a vertical position so that it remained completely filled with the 
solution, as shown in the accompanying figure. The object of the 
test tube was to collect any CO: or other gases that might be formed 
by chemical action on the carbon. 

After the apparatus stood 48 kours in this condition, no trace of 
CO: was found in the test tube or on the surface of the carbon. A 
sheet of platinum covered with a deposit of platinum black was then 
inserted under the test tube in contact with the carbon. The ap- 
paratus has been standing in this condition 11 days and no trace of 
CO: or other gas has yet formed. Nor is there any indication of any 
chemical action whatever. C. J. Reep. 

PHILADELPHIA, PA. 
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By CARL HERING. 





DYNAMOS, MOTORS AND TRANSFORMERS. 

Transformer Economy.—Lronarp.—A paper read before the Cana- 
dian Electrical Association, the first part of which deals with modern 
transformer designing. Of the two general types now in use, known 
as the shell type and the core type, the superiority is claimed for the 
former, as for an equal investment in material and labor, with proper 
design, a better transformer can be built of the shell than of the core 
type. The hysteresis loss is discussed, and it is pointed out that this 
loss may increase considerably during the use of the transformer, if 
proper precautions are not taken in the selection of iron and provis- 
ions made in the design to maintain it at a low temperature. Central 
station managers are advised to test their transformers, and some 
hints are given how to apply transformers properly in central station 
practice; instead of many small transformer'’s it is preferable to use 
a small number of larger transformers with secondary networks, 
preferably on the three-wire system.—Can Elec. News, July; El’ty, 
Aug. 2. 

Small Enclosed Motor.—A_ short illustrated description, with 
working drawings and an efficiency curve, of a small motor of the 
bipolar enclosed type, intended more especially to be directly con- 
nected to a ventilating fan. The novel feature is the laminated field 
ring which is built up of circular iron stampings provided with proper 
projections to form the field cores and pole pieces, so that when they 
are assembled and bolted together they form a solid ring with the 
pole pieces complete.— Eng. News, July 27. 


LIGHTS AND, LIGHTING. 

Proper Efficiency of Incandescent Lamps for Central Stations.— 
Cary.—A paper read before the Canadian Electrical Association. A 
table is given, containing the results of many tests, showing the effi- 
ciency and the average life of lamps at normal voltage or at those 
other than normal. If, for instance, a station is using 3.5-watt 
lamps at absolutely steady normal voltage, an average life of 900 
hours can be expected; if the voltage is 2 per cent. higher than nor- 
mal, the efficiency is 3.27-watt per c.p. and the life is 700 hours; if the 
voltage is 4 per cent. higher than normal, the efficiency is 3.05 watts 
per c.p. and the life is 550 hours, showing how vitally important it is 
for central station managers to know the voltage at which their lamps 
are running at different portions of their line. Unless the regulation 
throughout the system is unusually uniform, it is most profitable to 
have the entire system divided into sections or zones, and order 
lamps of different efficiencies adapted to give the life determined 
upon as the best. If the fluctuations are approximately the same in 
the different zones, then the same efficiency can be used, but the 
lamps should vary in voltage, the voltage to be used being the same 
in each zone. He also gives a table of currents in amperes taken by 


lamps at various voltages and the candle powers at different effi- 
ciencies. As to 220-volt lamps, he remarks that great progress has 
been made in their manufacture during the past year or two, but that 
further progress is necessary in making them more efficient before 
they will be on a par with 110-volt lamps. In addition to this, more 
plants of 220 volts must be constructed so as to increase the demand. 
The conclusion of the paper is a description of the Nernst lamp.— 
Can. Elec. News, July. 

Long Burning Enclosed Arc Lamps.—TurBAYNE.—A paper read 
before the Canadian Electrical Association on the modern enclosed 
arc lamp. Special features in the feed mechanism of enclosed arc 
lamps are discussed, the governing principles being identical with 
those in the open lamps. As it is necessary to separate the carbons 
from three-eights to one-half-inch, it is usual to have the magnets 
act directly on the upper carbon without the intervention of levers, 
and this calls for a long range magnet of considerable power. In 
order also to obtain good regulation it is desirable that the moving 
armature be of considerable weight, as compared with the weight of 
the carbon to be lifted, as a decrease in weight of the carbon is then 
not accompanied by an appreciable lengthening of the arc. A type of 
lamp which represents simplicity in the extreme is that in which the 
separation and feeding of the carbon is effected by the expansion and 
contraction of a strip of metal interposed in the path of the current, 
which device seems specially adapted to parallel burning enclosed 
lamps.—Can. Elec. News, July. 

New Form of Incandescent Lamp.—A short illustrated description 
of the Desaymar lamp. The principle of it is that the filament is 
wound in the form of a coil around a specially prepared cylinder of a 
body which is brought to incandescence, apparently from the heat of 
the filament. The lamp is said to be brighter and it is claimed that 
only about half the energy is required to produce the same candle 
power, the saving therefore being about 50 per cent. It does not 
seem that any commercial tests have yet been made of it.—L’Elec., 
July 8. 


REFERENCES. 
Oxide Lamp.—Irisu.—An illustrated communication giving a 


sketch of several oxide lamps designed by him within the last few 
years, and showing some of the steps leading to the Nernst light.— 


Lond. Elec., July 21. 
Nernst Lamp.—NerNst.—See the abstract on Electrolytic Conduc- 


tion, under Electro Physics. 


POWER. 


Power Transmission in Christiania, Norway.—To meet the re- 
quirements of an increased demand, two water powers at a distance 
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of 6 and 9 miles respectively, from the city, will be utilized to gener- 
ate 1600-kw, which will be transmitted by two-phase alternating cur- 
rents at 5000 volts to a station in the city, where the current will be 
transformed by rotatory converters into continuous current at 600 
volts.—Elek. Zeit., July 20. 

Power Distribution in a Workshop.—Lascue.—A well illustrated 
translation of an article on the distribution of power in the work- 
shops of the General Electric Co., in Berlin, where each machine 
tool is driven by its own individual motor; the feature of special in- 
terest is that the three-phase current is used. There are 422 different 
electrically-driven machine tools in use. For their cranes they prefer 
three motors in place of a throwover gear. In fineness of regulation 
the three-phase motors are said to be as good as those for continuous 
currents, and it is claimed that they leave nothing to be desired if 
only there are sufficient steps on the rheostat.—Lond. Elec., July 21. 


REFERENCES. 


Water Power in Italy —B1GNAMI.—An article calling attention to 
the lack of the industrial development in Italy and showing how the 
industries could be advanced by the modern methods of utilizing 
large water powers, especially as that country contains absolutely no 
coal. Electric installations are now made chiefly by foreign com- 
panies. Brief descriptions of some of the plants are given, together 
with the laws regulating the use of public water powers and the run- 
ning of lines —Eng. Mag., August. 

Short Distance Power Distribution —Swtnsurne.—A short article 
of a somewhat popular nature on the advantages of the distribution 
of power over short distances and on the use of electric motors in 
workshops. The article is in the nature of a general introduction to 
the subject.—Eng. Mag., August. 


TRACTION. 

Quebec.—A long article on the electric railway system. The three 
special features on this line are the high grades surmounted without 
the use of a rack rail; the amount of snow in the winter; the use of 
water power through a high-voltage transmission line, seven miles 
long. The town lies on a high promontory, the upper part being 
about 320 feet above the lower; the two sections are connected by 
two lines, one on a trestle, and the other on a steep street. On the 
connecting line built on the street the maximum grade is 14.15 per 
cent.; and at the top of this grade there is a curve with a 40-foot 
radius. The trestle contains grades of 4 per cent., 7 per cent. and 11 
per cent., the latter being for a length of 300 feet. No special safety 
devices are employed, but there has been no accident on the grades 
during the two years in which the road has been in operation. The 
chief danger is in the descending trip, on which the speed is only 
four miles per hour; the ordinary hand brakes are used. The cars 
weigh complete about 7% tons, and are equipped with two 30-hp 
motors. In ascending the 14.15 per cent. grade in summer about 65 
amperes at 520 volts are required, except on the curve, where the 
current is about 130 amperes; in winter the average figures are 
about 100 and 195 respectively. The average power consumption at 
the station in summer is 8.3-kw per car per hour, and for the whole 
year about 9.5-kw. Each car runs about 106 miles per day. The 
snowfall in Quebec is very heavy; it amounted to 120 inches last 
winter. The company has 6 snow sweepers, each equipped with two 
30-hp motors for traction purposes, and one 30-hp motor for revolv- 
ing the brooms; also several horse-drawn plows and sleighs. The 
sweepers frequently take 230 amperes. The car wheels are cast iron, 
33 inches in diameter, and the average life is 24,834 miles. Power is 
developed at Montmorency Falls, having a working head of about 
195 feet. There are four 1000-hp turbines, each connected to a 600- 
kw two-phase alternator, with a frequency of 66 cycles per second. 
The current is transmitted to the substation at 5000 volts, and is 
there transformed to a direct current by a six-pole 540-kw rotary 
converter. The company is also planning to transform an existing 
thirty-six-mile steam railroad into an electric one.—St. R’y Jour., 
August. 

Pittsburg.—Additional particulars of this station, which was in- 
completely described in the March issue. The generators are nom- 
inally rated at 1460 amperes, but guaranteed to carry 1820 amperes, 
with a rise of not more than 4o° C. in any part of the machine, and 
carry 2560 amperes for a short period; the generator is directly con- 
nected with the engine. The switchboard is arranged to use either 
the three-wire or the two-wire system, the latter being used at pres- 
ent. A full page diagram of the proposed arrangement of feeders 
when running on the three-wire system, is given. —St. R’y Jour., 
Avgust. 
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Amiens.—A short article on an electric tramway at Amiens, 
France. It is 18.7-km long, and the track is laid with 36-kg rails; 
there are 28 motor cars, capable of carrying 38 passengers; the cars 
are equipped with a single 25-hp motor, controlled from each plat- 
form by a rheostat controller. The power station contains three 
single expansion, horizontal Corliss engines, with cylinder dimen- 
sions of 560-mm by 1220-mm, each belted to a 150-kw generator.— 
St. R’y Jour., August. Int. Ed. 

Repair Shop Hints.—Some hints concerning repair shop practice 
for street railways. The first is a method of testing armatures 
while still in the lathe, and either before or after the binding wires 
have been put on. A pole piece, similar to those used in the motor, is at- 
tached to a swinging frame, and so arranged that it can be brought 
around the armature, or swung away from it. An alternating cur- 
rent is then passed around this pole piece, and the armature is slowly 
turned in the intense magnetic field thus produced; any defective 
insulation is then quickly shown by the buzzing sound which is pro- 
duced. Boiled linseed oil is used extensively for treating armature 
and field forms. Three winders and three helpers do all the repairs 
for the 135 motors used by that company, which also manufactures 
all its own brass work, including trolley wires, overhead appliances 
and car trimmings.—St. R’y Jour., August. 

Traction Repair Shops.—An article on the labor-saving tools and 
methods in the West Chicago repair shops, which are said to be 
among the largest in America. The company manufactures all its 
own trolley wheels, overhead switches, car trimmings and fenders. 
The motor bearings are renewed every sixty days, whether worn 
out or not. The motor brushes are changed every day, and allowed 
to soak in vaseline. Only four men are required to make all arma- 
ture and field repairs on 400 motors. Some of the commutators have 
been in use for four years without being touched. Great care is 
taken to have the two motors on a car exactly alike as regards wind- 
ing and size, as otherwise it is found that one of the motors will do a 
larger part of the work.—St. R’y Jour., August. 

Rheostat for Testing.—A description of a convenient rheostat for 
testing used in one of the power stations in Pittsburg. It consists of 
about 300 feet of No. 12 bare copper wire, wound upon a wooden 
frame and immersed in a barrel of water. This wire will carry 225 
amperes at 550 volts if a stream of water is run continuously into 
the barrel. Usually a stream from a 2-inch hose is sufficient.—St. 
R’y Jour., August. 

Determining the Size of Feeders.—HeErricK.—A graphical method 
of proportioning feeders. The road is laid out on a horizontal 
scale, and ordinates are erected in length proportional to the ampere 
feet required. By the application of a table published in the last 
issue of that journal, the size of the feeders can then be graphically 
determined. The paper also, includes two charts for determining 
the size of wire for simple electric transmission, and for multiple 
feeding.—St. R’y Jour., August. 

Plows for Underground Conduits.—A note stating that the plows 
for underground conduit roads are subject to as much, if not greater, 
repair than the overhead trolley. On a double truck car the plow is 
usually on a round 2'4-inch steel bar, carried on a light but stiff 
steel frame on one truck; the wear from the slot rail is taken up by 
four soft malleable iron plates held in the shank of the plow, and 
these last about three days. The contact wires are carried to the 
plow by braids of small wire. The plows used in New York City are 
described.—St. R’y Jour., August. 

Electric Locomotives.—A short statement of the plans of the Or- 
leans Railroad Company and the Compagnie des Chemins de Fer de 
l'Ouest, of Paris. The former will install some 25-ton electric loco- 
motives, mounted on four axles each carrying a 25-hp motor. The 
power station will have a capacity of 2000-kw, and will distribute 
current on the three-phase system at 5500 volts. The latter is in- 
stalling a large power station for railway and miscellaneous elec- 
tric and power purposes, and also will install a number of electric 
locomotives.—St. R’y Jour., August. 

Third-Rail Line.-—A short description of the proposed electric 
equipment of the Wannseebahn, between Berlin and Potsdam, which 
will be a third-rail road, each train consisting of nine cars, of which 
only the first and last will be equipped with motors; each will carry 
two 100-hp motors. In starting all four motors will be employed, but 
after that only those on the first car will be used.—St. R’y Jour., 
August. 

Street Railway Receipts.—A long table giving the gross receipts of 
222 street railway companies in the United States and Canada for the 
vears 1897 and 1808, with the percentage of increase or decrease. Of 
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the total number of roads given, 26 had gross receipts in 1898 of 
$1,000,000 or over, 20 had from $500,000 to $1,000,000, 58 had from 
$100,000 to $500,000, 62 had $50,000 to $100,000, and 56 had $25,000 
to $50,000.—St. R’y Jour., August. 


REFERENCES. 


Duesseldorf-Krefeld.—Braun.—A long illustrated abstract of the 
description of this line, noticed in the Digest, July 22. The line was 
started a few months ago and is of special interest, as it is the first 
installation in Europe of a high-speed electric railway.—St. R’y 
Jour., August. 

Germany.—SCHIEMANN.—A long illustrated description of the 
electric railway connecting some towns near Witten in the Ruhr coal 
district in Germany. The line is now ten miles long. The usual 
overhead wire system is used.—Elek. Zeit., July 20. 

Leipzig.—A very short illustrated description of the great Leipzig 
tramways.—Lond. Elec. Eng., July 21. 

Florence, Italy.—A short description of electric railways.—St. R’y 
Jour., August. 

Accumulator Railway.—ZAcHARIAS.—An illustrated translation in 
abstract, of the article on the line in Ghent, noticed in the Digest, 
July 29.—Lond. Elec. Eng., July 21. 

Automobiles.—A very long, well illustrated description of the elec- 
tric automobiles at the second International Exposition of the Auto- 
mobile Club of France.—L’/nd. Elec., July to. 

Some of the illustrations are reprinted in the Elec. Rev., Aug. 2. 

Accessories in Electric Traction.—CottTreLt.—In these continua- 
tions of his illustrated serial (see Digest, July 15), he continues the 
discussion of motor air compressors for brakes, roller bearings. 
gongs, track-scrapers and brushes, sand boxes and heaters.—Lond. 
Elec. Rev., June 30 and July 21. 

Electric Watering Carts.—A short note that a water cart has been 
recently tried in Paris which is driven electrically and in which an 
electric motor is used to distribute the water.—Lond. Elec. Eng., 
July 21. 

INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Installation Estimates.—The first part of an article giving prac- 
tical information to assist in making rapid approximate estimates. 
Concerning the amount of illumination the following figures are 
given with the statement, however, that no definite rules can be laid 
down, the figures are therefore only to be used as a general guide. 
The number of candles per 10 sq. ft. is given as follows: For show 
windows 15, depending on the kind of goods; jewelry, for instance, 
may require four or five times as much light; ordinary workrooms in 
factories, I to 3-cp; for floors occupied by machinery, one or more 
lights per machine, rather than per floor space; shops without show 
windows, 6; stores and small warehouses, 2.5; private offices, 2; 
general offices, where there are many clerks, 2.5; anterooms, 1.5; 
drawing rooms in private house, 5; dining rooms, 3.5; bedrooms, 2 
kitchens, 1.5; subsidiary rooms, 1. For hotel lighting as follows: 
Drawing room, 6; dining room, 10; best bedrooms, 4; small bed- 
rooms, 3; corridors, 1.5; entrance hall, 2.5; office, 2; kitchens, 1.5; 
subsidiary rooms, 1. (These figures depend very largely on the color 
of the wall paper and decorations.) The estimate of the cost and 
weight of the generating plant is then discussed and a number of 
curves are given showing the costs of the whole steam generating 
plant, including details for various braking horse-powers and va- 
rious kinds of engines, including steam, gas and oil.—Lond. Elec. 
Rev., July 21. 

Combined Lighting and Traction Plant.—A very long illustrated 
description of the plant in St. Helens, England. In 1897 a lighting 
plant was erected there with two alternators of a total of 145-kw. To 
meet the increase of business, the plant had to be enlarged, but on ac- 
count of the desirability of providing for electric traction, the alter- 
nating system was given up and a combined lighting and traction 
plant was erected on the direct current system, with four dynamos of 
together 615-kw. The public lighting is done by arc lamps, run II 
in series off the 460-volt distributing mains. Each pole is also pro- 
vided with two incandescent lamps, which are substituted for the 
arcs at midnight. The private lighting supply is carried out by 
means of a three-wire network, with 460 volts between the outers. 
The length of tramway line at present equipped is seven miles. Three 
miles from the plant a substation is erected, containing a battery of 
250 chloride cells, giving an output of 150 amperes per hour, and hav- 
ing a booster of 6-kw.—Lond. Elec. Rev., July 21. 

Combined Lighting and Traction Plants —Etwet_i_.—An abstract 
of a paper on the utilization of electric energy from an intermittent 





ELECTRICAL WORLD anp ENGINEER. 243 


source, read before the Electrical Association of New South Wales. 
For Sydney he proposes to accumulate the surplus electricity 
from the tramway feeders, in substations situated in the best business 
centres and equipped with storage batteries, as has been proposed 
for New York.—Lond. Elec. Rev., July 21. 

Electric Lighting of a Gas Plant.—Fie_p.—A description of a small 
electric plant for lighting gas works, in which there is danger on ac- 
count of possible explosions. To avoid sparks in these rooms, key- 
less sockets are used, and the lights are operated by switches, either 
provided with special waterproof boxes or placed inside of cabinets. 
An electrical device for indicating at the works the exact gas pres- 
sure in the street mains, at the office building, etc., is described and 
illustrated.—The Technic., Univ. of Mich.; reprinted in West. Elec., 
July 209. 

REFERENCES. 

Central Station Accounting.—Hart.—A paper read before the Ca- 
nadian Electrical Association on central station accounting from a 
business standpoint.—Can. Elec. News, July. 


WIRES, WIRING AND CONDUITS. 
REFERENCES. 


Protection of Low Tension Wiring Against High Potential Cur- 
rents.—PLews.—A short paper read before the Canadian Electrical 
Association. He recommends replacing fuses with another device 
not already described, which seems to be merely the usual circuit 
breaker.—Can. Elec. News, July; El’ty, July 26. 


ELECTRO-PHYSICS AND MAGNETISM. 


Electrolytic Conduction of Solids at High Temperatures.— 
NeERNstT.—A short paper read before the German Electrochemical 
Society. As is well known, metallic conductivity increases very 
greatly at low temperatures and decreases at high temperatures; 
with electrolytic conductivity it is just the reverse, as at very low 
temperatures conductivity scarcely exists whereas at high tempera- 
tures, fused solids conduct quite well. That solids conduct elec- 
trolytically has been shown by many experiments; he has shown 
that the electrolytic conductivity of solid bodies at high temperatures 
is surprisingly high. The electrolytic conductivity of pure oxides in- 
creases slowly with the temperature and remains relatively small, 
but that of mixtures, especially of the oxides of magnesium, silicon 
and zircon, and of the similar rare earths, is enormously greater; 
he measured conductivities up to 4 and above, which is appreciably 
greater than that of the best conducting sulphuric acid. He first 
used alternating currents in order to avoid electrolysis, but later 
with continuous currents he found that a mixture of oxides can be 
kept incandescent for hundreds of hours without being destroyed by 
decomposition; but this is not due to metallic conductivity. In gen- 
eral it may be said all metallic conductors even in thin layers, are not 
transparent, while the materials of his incandescent body are decid- 
edly translucent; this is in accordance with the electromagnet theory 
of light according to which metallic conductors transform the light 
rays into heat, while electrolytes for such rapid oscillations are in- 
sulators. He believes that in the optical absorption of light there is a 
criterion for determining whether the conductivity is metallic or 
electrolytic; the electric arc, for instance, does not conduct metallic- 
ally, and the good conductivity of the bluish solution of sodium in 
liquid ammonia is not to be ascribed to metallic conductivity; cer- 
tain metallic oxides and peroxides of great opacity are apparently 
metallic conductors. He also gives other proofs that the conduc- 
tivity of his incandescent bodies is electrolytic; colored oxides, like 
those of iron and cerium, may be clearly seen to travel to the 
cathode; rods which contain much magnesia show a decided growth 
at the cathode; rods heated by continuous current clearly show 
polarity and the cathode is always much darker than the anode; he 
explains this by the fact that metal is set free at the cathode, and 
immediately takes oxygen from the air, while at the anode the oxy- 
gen is set free, and therefore the material near the anode is poorer 
in the dissolved conducting material, which increases the resistance, 
and therefore the heat produced; under normal conditions, therefore, 
there is no change in the incandescent body than that oxygen enters 
at the cathode and is set free at the anode; oxygen is therefore nec- 
essary for lamps heated with continuous current.. The constancy of 
well made rods for his lamps is claimed to leave nothing to be de- 
sired, and he believes that with iridium electrodes such rods can be 
used for pyrometers for much higher temperatures than those for 
which they are made at present. The current which maintains the 
rods at incandescence is therefore only a residual current which he 
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calls a ‘‘Reststrom’’ (see Digest, Dec. 4, 1897) ; this current, which is 
small at ordinary temperatures, becomes very important at the very 
high temperatures in this lamp, at which the true electrolysis almost 
disappears and the bodies therefore have apparently a metallic con- 
ductivity, which is a very useful phenomenon in practice for the pro- 
duction of light. (This ‘“‘Reststrom’” appears to be what is otherwise 
known as a concentration current; it is a current due to the fact that 
oxygen is set free at one electrode and is absorbed again at the 
other.)—Zeit. f. Elektrochemie, July 13. 

Self-Recovering Coherer, and Coherer Action.—Bost.—A Royal 
Society paper describing an interesting self-recovering coherer and 
giving the results of investigations concerning the coherer action of 
different metals. In order to overcome the effects of a damp climate 
on coherers made of iron or steel, he uses instead fine silver threads 
wound in narrow spirals coated electrolytically with cobalt, which 
makes them highly sensitive to electric radiation. In his researches 
he complied with the conditions which are more favorable to making 
the coherer sensitive, namely, the proper adjustment of the e. m. f. 
and of the pressure of contact best suited for each particular re- 
ceiver; the account of his researches is given in detail. All metals 
exhibit contact sensitiveness, the general tendency being toward a 
diminution of resistance due to electric waves; an interesting and 
typical exception, however, is the receiver made with potassium, 
which not only shows an increase of resistance due to the action of 
radiation, but also a remarkable power of self-recovery. With other 
metals an increase of resistance is usually accidental, but this is not 
the case with potassium, with which long series of experiments were 
made. There is a striking similarity between the action of electrical 
radiation on potassium, and the checking action of visible radiation 
on the spark discharge; in the latter case potassium is also photo- 
electrically most sensitive. The instantaneous recovery with the sen- 
sation of radiation is found to persist and the receiver responded uni- 
formly with an increase of resistance as long as it was kept immersed 
in kerosene in order to prevent oxidation. (No description of the 
construction seems to be given.) For manganese the tendency is 
either to increase or decrease the resistance according to the adjust- 
ments of a very sensitive set of conditions; there, is little tendency to 
recovery.—Lond. Elec., July 21. 

The article is discussed very favorably in an editorial in which 
special attention is called to the rapid and automatic power of deco- 
herence of the potassium coherer and to the practical importance of 
this discovery. It is also remarked that the old theory that coher- 
ence is a specie of welding together of the contact surfaces, does not 
agree with the behavior of potassium.—Lond. Elec., July 21. 


Magnetism and Molecular Rotation.—With reference to the tele- 
gram of Lord Kelvin, noticed in the Digest, July 209, a theoretical 
article of Blondlot from the Jour. de Phys., 1890, p. 177, is quoted 
editorially, which gives a good account of the deductions by which 
the same conclusion as that reached by Lord Kelvin, might be ar- 
rived at. The conclusion of this article is as follows: “The same 
displacement given to an electric charge and to a magnetic pole, hav- 
ing equal numerical values, produces in each point in space corres- 
pondingly equal magnetic and electric forces.’”—Lond. Elec., July 21. 

PuILiips.—Referring to the communication of S. P. Thompson on 
the Phillips phenomenon (Digest, July 29), he agrees with the sug- 
gestion that the effect observed is largely due to a radial flow of ions 
from the inner surface of the glass walls of the exhausted vessel to- 
wards the interior magnetic electrodes. But the complete explana- 
tion would involve conceptions of ionic activity of a far greater com- 
plexity than seemed necessary at first. In relation to Kelvin’s letter 
(Digest, July 29), he calls attention to the fact that the ring in the 
Phillips phenomenon, when once formed, can remain visible for a 
minute or more and is not necessarily a momentary effect which 
ceases as soon as the magnet field has reached a steady value.—-Lond. 
Elec., July 21. 

Barr.—A short communication questioning a part of Thompson's 
theory of the Phillips effect—Lond. Elec., July 21 

Theories of Atmospheric Electricity —CHAuvEAU.—An abstract of 
a French Physical Society paper. For the investigation of the atmos- 
pheric electricity he considers the following questions the most im- 
portant: The direction of the field, variation of the mean value of the 
intensity with the geographic position, diurnal variation, and the 
variation of the field with the heigl.t; the double oscillation does not 
represent the true law of the diurnal variation. Some results of 
measurements made in balloons are quoted. A satisfactory explana- 
tion of the predominance of positive masses at a height of 1000 to 
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4000-m has not yet been given. Lenard’s and Edlund’s theories of 

atmospheric electricity are briefly discussed.—L’Elec., July 8. 
REFERENCES. 

Physical Properties of Matter.—SueEtTTLE.—An article suggesting 
some theories to explain how various properties of matter are 
acquired. Most of the properties he claims are due to the relative 
proportions of matter and ether in the substances. (His theories 
would probably not find general acceptance.)—Lond. Elec., Eng., 
July 21. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 

Wehnelt Interrupter—He1nke.—The first part of a long illus- 
trated account of experiments with the Wehnelt interrupter. The 
current was measured by a continuous current amperemeter in series 
with an alternating current amperemeter. It was found that the in- 
terrupter did not completely interrupt the current, but produced a 
current like a combination of an alternating and a direct current. 
The theory of the intermittent continuous current (“‘wave current’) 
is given.—Elek. Zeit., July 20. 

REFERENCES. 

Automatic Two-Rate Meter.—A brief illustrated description, but 
showing no internal construction, of a meter made for both con- 
tinuous and alternating currents. The special feature is that the 
registrations at both of the tariffs are made separately, the lower 
row of dials being for currents up to a certain prearranged amount, 
after which an electromagnet throws the gear on to the upper row 
of dials and down again to the lower one when the current falls to a 
certain amount.—Lond. Elec. Eng. and Elec., July 21. 

Safety Device.—Brief illustrated discussions on the question what 
device could be used in an experimental laboratory, supplied with 
both 2000 and 100 volt mains, to protect the latter if by accident the 
current at the larger voltage were to be sent through them.—Lond. 
Elec. Eng., July 21. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 
REFERENCES. 

Telegraph and Telephone Statistics of the World.—Scumitt.— 
Statistics for the year 1896, compiled apparently from various 
sources.—L’Elec., July 8. 

Methods of Transmitting Intelligence—SHEPARDSON.—An article 
of a popular, general and historical nature—Year Book, Univ. of 
Minn. ; reprinted in the Elec. Rev., Aug. 2. 

U. S. Signal Corps.—Gree_y.—A short general article on the 
methods used.—Ainslee’s Mag.; reprinted in the Elec. Rev., Aug. 2. 
MISCELLANEOUS. 

Electrical Heating and Cooking.—DuNLap.—Niagara Falls water 
power is used for lighting, heating and cooking in the new building 
of the Carmelite Fathers at Niagara Falls. The plant consists of 
three transformers of together 85-kw primary 2200 volts and three- 
phase secondary 110 volts. The total amount of power used in the 
building is 100-hp, 25-hp being applied for lighting, cooking and 
heating water, and 75-hp for heating the lower floor of the building. 
The electrical kitchen has a capacity of cooking all the meals of the 
residents and guests; it is operated by an electric combination range 
and three electric ovens. The range has a heating surface of 6 
Each square foot of surface has its individual switch 
The range, as 


square feet. 
and can be controlled at full or half heat, as desired. 
a whole, consumes go amperes, and each square foot of surface 15 
amperes. There are two small ovens and one large one. Each of 
the former has three compartments, each compartment consuming 
The large oven takes 50 amperes, and accommodates 


23 amperes. 
A 400-gallon boiler in which water is 


four large roasts at one time. 
heated for laundry and bathroom purposes takes 120 amperes. At 
the recent formal opening a dinner was cooked for 250 persons in 
2% hours. The cost of the 25-hp used for lighting, cooking and heat- 
ing water is $625 per year. The current used for heating the lower 
floor is in use but a small time in the winter and is supplied at a 
very low price, as at that time there is a surplus of power in the sta- 
tion. The article is well illustrated —West. El., July 20. 
Paradoxical Cases of Branching of Currents.—-Bretsic.—An illus- 
trated paper read before the Electrotechnical Society of Berlin on 
two cases, in which a current is divided into components, one of 
which is larger than the original undivided current. The first case, 
for alternating currents, is that in which a condenser of great ca- 
pacity and small ohmic resistance is connected in parallel with an 
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induction coil of high reactance and small resistance. The other case, 
for continuous currents, exits if a series motor and a shunt motor 
are connected in parallel, both being belted together so that the 
speeds are relatively the same.—Elek. Zeit., July 20. 
- +> — 
New Books. 


DYNAMOMASCHINEN FUR GLEICH- UND WECHSEL- 
STROM. By Gisbert Kapp. Berlin: Julius Springer. Third 
Edition. 486 pages, 200 illustrations. Price, 12 marks. 

Although this book contains a vast amount of extremely interest- 
ing and useful information for students of the design of electrical ma- 
chinery, chiefly due to the condensed manner in which such a large 
subject is treated, we regret that the work is not as complete as might 
be wished, and offers but few new features for the English reading 
public who have access to other works on the same subject, as, for 
example, to Prof. S. P. Thompson’s treatises on direct and alternat- 
ing current machinery, which most exhaustively enter into the theory 
and the practical design of electrical apparatus. The book is, how- 
ever, written most interestingly and well deserves to be recom- 





mended. 
Of nnusual interest are the two additions made to this last edition, 


the first of these dealing with parallel running of alternators, and 
the second with rotary converters. Since these chapters have not ap- 
peared in the previous editions, and they give some novel features 
not before discussed in other works on similar subjects, we believe 
it of interest to review them somewhat more extensively. 

Regarding parallel running of alternators, Mr. Kapp discusses the 
necessity of ascertaining the correct rate of angular rotation per 
revolution, and states that this is more important than a close speed 
regulation—that is, such a regulation of the engine that the speed 
does not vary more than a few per cent. between no load and full 
load. 

In order to accomplish this close speed regulation per revolution, 
large fly-wheels are necessary, and preferably all moving parts of the 
engine should be so counterbalanced that the effect of the moving 
masses is very small. The difficulty of parallel running is directly de- 
pendent upon the number of poles of the alternator, so that whereas 
it may be very easy to run eight-pole machines in multiple, eighty- 
pole machines may be very difficult unless the engine regulates ex- 
tremely close. The more steam impulses per revolution, the easier 
is it to obtain a uniform rate of rotation, so that, for instance, a sin- 
gle-cylinder double-acting engine is inferior to a cross-compound 
double-acting or triple-expansion engine, etc. Yet even if the rate of 
rotation is quite as uniform as would be desirable, hunting between 
-direct-connected generators can occur. This tendency is dependent 
upon the relation of natural periods of the engine and the alternator. 

Mr. Kapp has given a very complete theory of this “pendulum ac- 
tion,”’ as he calls it, and deduces equations by which it is possible to 
ascertain in each case the probability of hunting—that is, the prob- 
ability of accumulation of cross currents between the machines. 

As a rule, the period of the engine is small compared with the 
period of the alternator, say one-fourth or one-fifth of that of the 
‘engine. In order to make the period of the alternator short—that is, 
of about the same magnitude as the engine (which undoubtedly 
would make a more stable condition, provided that the relation be- 
tween the periods is favorable, that is, is an even number)—the 
weight of the fly-wheel should be as light as uniform rate of rotation 
will permit, and the machine should have a relatively low armature 
reaction. 

There are two ways to change the relation of natural periods of 
alternator and engine running at given speed, one being to change 
the weight of the fly-wheel and the other to change the armature reac- 
tion of the alternator; or which in this particular connection is equiv- 
alent, change the amount of self-inductance inserted between the bus- 
bars and alternator, since in armature reaction is included not only 
the demagnetizing effect of the armature current, but all self-in- 
ductance in circuit, including that between the bus-bars and the alter- 
nator. If however, it is permissible to change the speed slightly, 
this gives the easiest way of changing the relation, since the ratio 


of the alternator and the engine is proportioned to frequency’. 
Regarding rotary converters, Mr. Kapp goes very completely into 
the effect of length of pole arc on the ratio between alternating and 
direct-current voltage and output of the machines for same _ heat- 
ing, etc. We regret, however, that we cannot agree with him in this 
discussion, which under certain conditions may possibly hold for 


double-current machines—that is, dynamos which furnish both alter- 


mating and direct current—but not, in our opinion, for machines 
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on 


which convert alternating into direct current. In the latter case the 
direct-current voltage depends upon the wave shape of the impressed 
alternating current, and therefore on the generator wave shape and 
not upon the counter e. m. f. of the machine itself. But even with 
the double-current machines, we doubt very much that the e. m. f. is 
so much dependent upon the ratio of pole are and pitch as given 
by Mr. Kapp. 

In deducing the ratio between the e. m. f. which is obtainable and 
the e. m. f. corresponding to a sine wave of flux, Mr. Kapp has made 
the assumption that there is no stray field. Such stray field must, 
however, exist in all machines, and its effect cannot be neglected. 
Machines ranging in pole-arc between 40 and 85 per cent. have been 
found to vary in e. m. f. but ro per cent., whereas, according to Mr. 
Kapp, this would vary over 25 per cent. The length of the air gap 
is of importance, and a machine will have a very much less stray 
field if the air gap is short than if long; consequently, the gap should 
enter into any conclusion that can be drawn regarding the effect of 
pole are. In general, such double-current machines have their pole 
faces shaped similar to direct-current machines, which permits of 
considerable stray field, and the ratio is therefore practically the 
theoretical value—that is, that corresponding to the sine wave of flux. 

According to the author, the relation between output of converters 
as a function of the wave shape of field flux—or which is equivalent, 
the width of pole and the pitch—is, if the distribution of magnetic 
flux is of sine wave shape, for a single-phase converter &5 per cent. 
of the direct-current power. If the pole width is two-thirds of the 
pitch, the output is 88 per cent., and if it is one-half of the pitch 95 
per cent., which would show that a machine as built in practice gives 
more output than the theoretical machine with sine-wave distribution 
of flux. He also shows that in two-phase machines the effect of pole 
width is not as essential as in three-phase machines, and deduces 
theories for single-phase, two-phase and three-phase rotary con- 
verters, and the distribution of current and heating for different phase 
relations of alternating current in the armature. 5 


Delivéry Wagcon for the U. S. Express Company. 


One of the fields in which the automobile is destined most 
largely to distinguish itself and in which it has already come into 
employment with marked advantage is that of the delivery wagon. 
The recent figures presented by Professor Sever and Mr. Fliess 
before the American Institute of Electrical Engineers, on delivery 
wagon service, were an eloquent and convincing statement of the 
case in plain arithmetic, and it is needless to say that such data is 
making a deep impression on those who have to conduct any busi- 





ELECTRIC EXPRESS DELIVERY WAGON. 


ness requiring a large number of vehicles in the transportation 
and delivery of packages around any large city. 

The United States Express Company, of this city, of which Sen- 
ator Platt is president, has now taken the subject up, and will, it 
is understoed, put a line of automobiles into service at an early 
date. Its first wagon has already been built and delivered to it by 
the Fischer Equipment Company, of Chicago, whose chief. engi- 
neer and designer is Mr. C. E. Woods. The wagon has been 
under test at Baltimore and elsewhere, and its performance is most 
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The wagon, which is shown in the accom- 
“special hood” type, and has a carrying ca- 


On one charge of the battery a run of 


highly commended. 

panying cut, is of the 
pacity of 1200 pounds. 
thirty miles can be made, and the maximum speed is ten miles 
an hour. There are 40 cells of battery. Grades up to 6 and 8 per 
cent. can be climbed, and the regulation permits of several speeds 
forward and backward. The motors in these wagons are carried 
The batteries are grouped on each side of the 
wagon, open for packages. The 
wheels are built with wooden spokes. The total weight is about 
2500 pounds, and the cost averages about one dollar per pound 
a figure which seems to apply fairly well 


on the rear axle. 


leaving a large central space 


for the whole 


wagon 
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With the telephone used in this connection, a jointed road long 
enough, when lengthened, to reach the telephone line, is carried in 
the car. Wires run through the rod from a hook at one end to a 
cord provided with a small lamp. The motorman requiring to use 
the telephone hooks the rod over the line clamp, the cord men- 
tioned to the rail, and snaps the telephone on to a small protuber- 
ance for that purpose on the rod, and he is in communication with 
the power house. 

The folding instrument is also employed in the intercommunicat- 
ing systems manufactured by the Smith Company in connection 
with a special switching device. The latter is composed of a 
series of points within the segments of a half circle, in which the 











FIG. I. 
through the whole range, at present, of automobile work, in ve- 
hicles of the electrical class, unless they are of a specially lux- 
urious character. In these delivery wagons a handsome touch or 
finish is given by the heavy plate glass illuminated signs at the 
side. 


. . ‘ - . inne 
A Portable Testing Telephone Outfit. 


The instrument shown herewith is a complete telephone in port- 
able shape, enclosed in a wooden box measuring less than seven 
inches square, and fitted with a convenient leather handle or strap 
for carrying. The magneto is wound to any ohmic resistance re- 
quired in telephone work, and packed in the box is a talking bat 
tery. The most noticeable feature of the instrument, and the one 
which makes its compact construction possible, is the consolidated 
receiver transmitter. e' 

This instrument solid back transmitter 
double-pole receiver of the standard size, fixed on either end of 
three sections of tubing. The larger section contains the induc- 
tion coil. A hinge in the tubing enables the instrument to be 
folded in the small compass shown in Fig. 3. The hinge also 
performs the important function of a switch, connecting up, when 
the instrument is opened ready for use, the talking circuit. When 
it is closed the talking parts are thrown out of circuit, and the 


consists of a and a 


ringing circuit is completed. 

As a testing set for telephone linemen, the outfit is especially 
The ordinary testing set comprises, beside the gene- 
rator, nothing more than a receiver. The lineman must shift the 
receiver from his ear to his mouth in communication with the 
central station, and thus the advantage of hearing his own voice in 


convenient. 


testing is lost. 

The set illustrated is a complete telephone of higher grade than 
that in ordinary The line 
anywhere, and enjoy all the benefits a complete telephone gives 
An arrangement of a button on the side of the box enables 


service. lineman may snap it to the 
him. 
the lineman to get a ring back from the central station without 
closing the receiver-transmitter. The button closes the ringing cir 
cuit; if only a ringing test is required, the magneto is worked in 
the ordinary way, and the receiver-transmitter left at rest. No 
parts need be disconnected. 

Other important uses to which the new set is adapted are those 
of service in electric railway work, the instrument being carried 
on each car in the motorman’s box or any other convenient place. 





PORTABLE TESTING TELEPHONE SET. FIG. 2.—INSTRUMENT IN USE. FIG. 3. 
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INSTRU MENT FOLDED. 


receiver hook moves. Contact is established by pushing the hook 
opposite the point marked with the name of the station wanted. 
Replacing the receiyer on the hook, carries the latter back to the 
home station automatically. The entire device is composed of but 
few parts, and is extremely simple in the operation. The manu- 
facturers are the Smith Interchangeable Telephone Company, 1304 


Chamber of Commerce, Chicago. 
a 
Searchlight Projectors. 


One of the most interesting departments to the visitor at the 
General Electric shops in Schenectady is that devoted to search- 
recent work observed there 


light manufacture and testing, and 





SEARCHLIGHT IN OPERATION. 


shows that very rapid strides have been made in this country in a 
line of work the best examples in which once came from abroad. 
To see the tests made one has to be at the works after dark, but 


the time thus spent is well repaid. Curious and startling effects 
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are observed in the way of picking out objects at a distance, and 
a regular range of distances, clearness of perception, etc., has 
been laid out, so as to standardize the work and meet the require 
ments whether for the Government services or for the uses of 
commerce. 

The new line of projectors made by the company includes sizes 
ranging from 9 to 36 inches in diameter, and in these projectors all 
the latest available improvements have been combined. All the 
commercial projectors are fitted with Mangin ground glass, silver- 
plated lens mirrors. This type of mirror has two spherical sur- 
faces of difference radii, and the reflection and refraction of the 
glass cause the rays of light to be projected in a parallel beam 
absolutely free from all black spots when the arc is in the focus. 
The projectors made for the Government have parabolic grouna 
glass, silvered lens mirrors, with true parabolic surtaces, aud are 
specified for standard use by the Navy. They give a wniter light, 
and have, therefore, a more penetrating beam. The cost is, how- 
ever, much higher. 

All the General Electric projectors are fitted with automatic 
ratchet feed focussing lamps. They are designed to throw the 
greatest possible amount of light on the reflector and screen shut- 
ters are provided to prevent the direct rays from leaving the pro- 
jector, so that all are reflected and sent out parallel. The carbons 





FIG. I.—FRONT VIEW OF BOARD. 


are fed automatically toward each other, and the are rema:tius in 
the focus of the mirror until they are entirely consumed. The car- 
bon holders are arranged for vertical and horizontol adjustment 
of the carbons, and the centering and focussing of the arc is ef- 
fected by means Of a magnet placed inside the projector and sur- 
rounding the are on all sides but the top. The lamps work on 
direct current, constant potential circuits, with a regulating resist- 
ance in series, the potentials used ranging from 40 to 60 volts, ac- 
cording to the size of the lamp, etc. The various methods of con- 
trol are all provided for, and provision is made for conditions that 
may vary from the normal as to the requirements of the work. 
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The North Multiple Telephone Switchboard. 


The North Electric Company, of Cleveland, Ohio, to whom may 
be credited a number of innovations and improvements in the tele- 
phone field, have, since getting into new quarters, enlarged their 
scope of operation, and are now bringing out, among other novel- 
ties, an ingenious multiple switchbceard intended for exchanges that 
have hitherto used trunking systems between operators. The 
board illustrated, which is in use at Wooster, Ohio, is the type 
specially designed for exchanges of from three hundred up to six or 
seven hundred drops. For larger exchanges the type of board 
manufactured is somewhat different from this one. 

This board has, it is said, all the conveniences of large multiple 
boards, and by cutting down the force of operators and. giving 


quicker and better service should become very popular. All line 
drops and clearing-out drops are armored and wound with the 
best silk insulated wire. Thcy are mounted in strips of ten, and 


easily removed when necessary. The line jacks and multiples are 
strong, and made of the best spring metal. Any jack may readily 
be removed. All connections in the board where there are not rub- 
bing contacts, are soldered and easily accessible. The wiring to 
drops, line jacks and multiples are thoroughly insulated and laced. 
Rubber of the best quality forms the insulation, and the possibility 
of trouble from cross-talk, induction or stray currents, is reduced 
to the minimum. 





FIG. 2.—REAR VIEW OF ONE SECTION. 


The operators’ sets are neat and efficient, and the circuits so ar- 
ranged that each operator can, at will, throw in the relief bat- 
teries or switch all the operators’ sets together, or in any combina- 
tion of operators’ sets desired. Each operator has a cord test and 
pilot drop, toll-line facilities, with repeating coils and line test. 
She also has switches, so that she can cut these in or out at her 
pleasure; and she can also switch her power and hand generators 
in and out as desired. These features, together with the lever 
table switches, and the fact that each operator is at all times within 
reach of every subscriber in the exchange, add greatly to con 


venience and economy. 
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These boards are mounted in beautiful dust-proof cabinets, with 
all working parts concealed, and all parts accessible by the opening 
of the doors in the rear or the lifting of the operator’s table. An- 
other feature of this apparatus is the efficient protection against 
lightning and stray currents afforded in the shape of an auxiliary 
The lever switches are very strong and 
Every 


attachment to this board. 
efficient, having the best spring metal and platinum contacts. 
spring, contact and connection is accessible, and each switch may be 
easily removed when necessary. The North Electric Company report 
that they are working day and night, and will soon have more new 
specialties to offer in their chosen field. 
ncn bepinithigliodlinsestadlpbseeceinientainpeemnans 
The Spencer Telephone Transmitter. 


An improvement in telephone transmitter construction 
was recently patented by Mr. James Spencer, of New York, 
The object of the invention is to avoid metallic vibrations, 
only the intended actual sound being properly transmitted. 
To accomplish this result Mr. Spencer employs novel means 
of supporting the diaphragm. In the instrument illustrated, 
a sectional view of which is seen in Fig. 2, two diaphragms 
Layers of tissue are placed between the 
diaphragms to prevent induced vibration, and for the 
same purpose the diaphragms are securely held in place 


are shown. 





FIG. I1.—TRANSMIITTER COMPLETE. 


against rings of wood fibre or other non-conducting material. By 
this method of construction the metallic sound or ringing which is so 
common is taken up or deadened by the soft lining materials, thus 
insuring the proper transmission of the sound of the voice, even in 
very noisy places. The two diaphragms are held securely in the grip 
of the frame by a metal ring and stout clamps, and vibrate in 
unison with the sound waves. At the centre of the diaphragm is 
clamped a button which faces a second button carried on the frame 
of the transmitter. The adjacent faces of these two buttons are pref- 
erably formed with concentric grooves (see illustration at lower 
right hand corner of Fig. 2), the portions between the grooves being 
polished to insure a proper contact. Any material may be placed be- 
tween the buttons. The two buttons are enclosed in a wrapper of 
flexible material carbonized to form an auxiliary conductor, the 





SPENCER TRANSMITTER 


FIG. 2. 


wrapper being preferably provided with alternately-arranged slits 
for breaking the current in a transverse direction. 

It is claimed for this transmitter that it will transmit all sound and 
reproduce it in its natural tone. In the language of the patent speci- 
fication, it will reproduce a whisper as accurately as the music of a 


brass band. The Spencer Electrical Company, of New York City, 


Vote. XXXIV. No. 7. 


the manufacturers of the apparatus, also state as to the practical, 
commercial instrument, now being marketed by them, that it is of 
high grade quality, suitable for working over any distance, and em- 
bodies years of experience in this important field of telephone work. 
a 


Harvard Lightning Arresters and Fusible Cut-Out. 


A simple and effective combined fuse and carbon lightning ar- 
rester for telephone circuits is shown herewith in two types. Fig. 1 


represents a porcelain single-pole fusible cut-out and carbon lightning 





FIG. I.—LIGHTNING ARRESTER AND CUT-OUT FOR GROUND CIRCUITS. 


arrester for common ground circuits, and Fig. 2 a double-pole type 
for metallic circuits. As will be seen, both are compact in form. 
The fuse links are held in position by metallic clips and can be 
easily and quickly replaced. The spark-gap carbons are held firmly 
in a fixed position and cannot slide out of place so as to make a con- 
nection produced a short circuit, and are readily removed for ex- 
amination. The metal parts are mounted on a substantial porcelain 
base. All parts are indestructible with the exception of the fuse 
links, and the cost of replacing these when burned out is merely 


nominal. A fuse arrester u-ed alone does not afford proper protec- 





FIG. 2.—LIGHTNING ARRESTER AND CUT-OUT FOR METALLIC CIRCUITS. 


tion to sensitive instruments from damage, nor, does a lightning ar- 

rester when used alone. Their combination, as in this case, does, 

however, secure such immunity. The. instruments illustrated, which 

are applicable to the switchboards of telephone exchange and toll 

lines, are made by the Harvard Electric Co., 234 Clinton St., Chicago. 
ee 


The Woodward Water Wheel Governor. 


With the widening use of water power for driving electric gener- 
ating apparatus has arisen a demand for reliable and sensitive water 
wheel governing mechanism. Owing to the exacting requirements 
of electrical work the highest mechanical skill has been bestowed 
upon this important problem with the result that governors may 
now be found that give very satisfactory results indeed, and are 
fully guaranteed as to regulation and reliability by manufacturers. 

The governor illustrated herewith is of the compensating type and 
is the latest form manufactured by the Woodward Governor Com- 
pay, Rockford, Ill., who have been engaged in this line of engineer- 
ing for many years. The advantage claimed for it is that it is en- 
tirely mechanical in operation and has no electrical or liquid parts. 

A brief description of the construction of the governor will enable 
the reader to better understand its operation and judge. of its 
merits. The inner friction wheel and shaft which revolve continu- 
ously, are supported and balanced by a weight so that normally the 
inner friction wheel does not touch either of the outer wheels. A 
connecting rod extends from the weight arm to an upright shaft, and 
when the latter is turned to the right or left the upper or lower fric- 


tion wheel is engaged. To the top of the rock shaft is hinged a 
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frame carrying two tappet arms which extend out to a revolving 
hardened steel cam, one above and one below it. This frame is con- 
nected to the rod of the speed governor and moves with it. When 
the speed is right the tappets are supported so that the cam revolves 
freely between them. On the lower end of the cam shaft is a friction 
disk, which rests on a leather taced friction wheel on the diagonal 
shaft. The hub of the friction wheel is threaded and fits loosely on 
the diagonal shaft. The constant tendency ot the rotating disk is to 
cause the friction wheel to travel along the shaft to a normal posi- 
tion at the centre of the disk. When the governor moves to open or 
close the gate, the diagonal shaft, which is geared to it, is turned 
and the friction wheel is caused to travel along the shaft, away from 
the centre of the disk, and raise or lower the cam shaft. As soon as 
the gate movement ceases, the disk causes the friction wheel to 
gradually return to the centre and the cam shaft to resume its normal 
position. 

When the load increases the first slight drop in the speed causes 
the lower tappet to be brought up against the cam which forces it 
outwards, turning the rock shaft and thus positively engages the 
lower friction wheel. The governor will now open the gate until the 
tappet is released from the cam. As the gate opens, the friction 
wheel on the diagonal shaft travels upwards, raises the cam shaft 
and releases the tappet when the gate has been opened the required 
amount to restore the speed to the original rate. As the increased 
supply of water gradually brings the wheel back to the normal speed, 
the cam is returned to its original position through the action of the 
rotating disk turning the friction wheel back to a central position. 
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COMPENSATING TYPE WOODWARD GOVERNOR, 


This action of course is reversed when a decrease of load makes it 
necessary to reduce the gate opening. 

The lag due to the inertia of the water and of the moving parts of 
the machinery is compensated for by a simple and positive me- 
chanical device which permits the gate to be instantly corrected for 
any change of load without racing, maintaining the same speed at all 
stages of the gate. The gate operating mechanism is the same that 
has been used in this company’s standard type governors for the 
past thirty years. In the quick-acting governors, however, the fric- 
tion wheels are controlled by a cam acting on tappets, the position 
of which changes with that of the speed governor. This speed gov- 
ernor has been especially designed for this purpose. Its sensitive- 
ness can be adjusted to any degree desired and, it is stated, it is not 
affected by the jar of adjacent machines, so that no dash pot is re- 
quired. 

As this governor operates the gate just sufficient to make the 
proper correction for the load changes, the water wheel gates are 
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not subjected to the unnecessary wear that must result when the 
gate is kept continually hunting, and the resulting corresponding 
fluctuations in speed are avoided. 

It is stated that several large stations have been using these gov- 
ernors for some time with excellent results. 


> 


An Hydraulic Engine. 


An interesting type of prime motor is shown in the accompanying 
illustration, the principles upon which it is based being novel in 
several respects. As will be seen, it resembles the ordinary recipro- 
cating steam engine in general appearance, but it is actuatcd by 
water pressure, and its operation involves the principle of the hy- 
draulic ram, though without the loss of water. By the additicn of 
air chambers and a check valve to each cylinder inlet passage, the 
momentum of the water stores up pressure which may be two or 
three times greater than that of the supply mains. During a portion 
of the stroke this stored fressure is used, and the average pressure 
in the cylinders may thus be considerably greater than in the supply 


JOHNS HYDRAULIC ENGINE. 


mains. In consequence of such increase of pressure, the size of 
machine for a given power is much smaller than other forms of 
water motors. 

The engine has three cylinders, and the same number of cranks at 
angles of 120 degs. to each other. Each valve has a separate inlet, 
check valve and air chamber, the check valve being between the inlet 
and a common supply chamber connected with the water supply 
pipe. Each cylinder has a piston valve worked by means of a cam 
arm receiving motion from the piston rod of one of the other cylin- 
ders; the motion is such that the valve is quickly opened, held open 
until the end of stroke, and then quickly closed to the supply and 
opened to the exhaust. When closed to the supply, the momentum 
of the checked water gives rise to a pressure which keeps the check 
valve open, water continues to flow into the inlet and compresses the 
air in the air chamber. When the valve again opens, the water thus 
entrapped flows into the cylinder at first under a pressure equal to 
that in the air chamber, and greater than that of the supply, the 
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check valve not permit.ing any return flow into the supply chamber. 
When the pressure on both sides of the check becomes equalized 
during the latter part of the stroke, connection through the check is 
again made to the supply chamber, and sufficient water at supply 
pressure enters to complete the stroke. The same cycle, of course, 
is repeated at each stroke. 

This engine, which is called the “Johns Hydraulic Engine,” and 
made by the Elmira Manufacturing Company, 159 Greenwich Street, 
New York, is claimed to have a much higher efficiency than any form 
of turbine wheel or other water motor, and to be particularly suited 
for running electrical generating machinery. 

—_——__—__+ 
An Adjustable Type of Steel Pressure Blower with 


Enclosed Motor. 





One of the greatest difficulties in the purchase of fans for various 
purposes frequently lies in the inability of the purchaser to obtain 
at short notice a fan having the proper direction of discharge. This 
difficulty has been obviated in the design herewith presented, which 
is made by the B. F. Sturtevant Company, of Boston, Mass. 

The design includes not only this feature, but that of a direct at- 
tached and enclosed motor. This motor consists primarily of a field 
ring of wrought iron, to the sides of which are bolted hemisphericai 
ends that enclose the same. These ends are provided with lugs, to 
which the fan is attached. These are so placed that the fan may be 
swung about the centre to discharge in any given direction. The 





BLOWER DIRECT CONNECTED TO ENCLOSED MOTOR, 


outer end of the enclosing case is provided with a door as shown, 
which renders the interior readily accessible. 

The motor within is of the bipolar type, designed particularly for 
this class of work, and is provided with carbon brushes of the reac- 
tion and self-adjusting type. This design is evidently suitable for 
all positions where dust or moisture is present, and is manifestly de- 
sirable when there is any possibility that future conditions may de- 
mand a change in direction of discharge. 

——— —- 


Prentiss Electric Time System. 


We illustrate herewith a system of regulating and synchronizing 
timepieces which has been patented by The Prentiss Clock Improve- 
ment Company, of 49 Dey Street, New York City. This system, 
which ranks as one of the most improved ard at the same time one 
of the simplest in ue to-day, is not strictly an electric clock system, 
but a system of ordinary clocks synchronizing each hour electrically. 
The cut shows a plant of four synchronized clocks, two having cal- 
The large clock on the left is the master. 
It will be noticed that all 


endars and two without. 
clock and controls the other three clocks. 
the clocks are connected in series, a small battery being inserted in 
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the circuit for operating the synchronizing device each hour. Each 
of the sub-clocks consists of a real clock running sixty to ninety days 
on one winding. The method heretofore adopted in synchronizing 
timepieces has been to use a hand-setting device, the office of the 
electromagnet being simply to force the hands exactly to the hour 
in case the clock is a little slow or a little fast. In the Prentiss sys- 
tem the hands are not twisted on their arbors in any way, so that 
even clocks with second hands may be synchronized as readily as 
those without. Moreover, tower clocks, time recorders, watchmen’s 
clocks, time stamps and all kinds of registering clocks may be syn- 
chronized as easily as an ordinary clock. The sub-clocks are regu- 
lated so that they will have a very slight gaining rate. About ten or 
fifteen seconds before the hour, the master clock closes the circuit 
and the electromagnets in the different sub-clocks are thereupon 
energized and their armatures endeavor to respond. As will be 
seen, however, in the small cut in the lower right hand corner there 
is a cam on the centre arbor of the clock which may or may not pre- 
vent the action of the armature. Should this cam be in such a posi- 
tion as to allow the armature to act, a detent will be drawn down 
quickly with a tooth disk mounted on the arbor of the escape wheel, 
and in his way the train of the clock is caused to stand still though 
the pendulum continues to swing. Should the sub-clock be two or 
three seconds fast when the master clock indicates correct time, not 
only will the hands of the sub-clock but the entire train will stand 
still until this error of two or three seconds has been corrected, when 
the sub-clock will once more start off exactly with the master clock. 
Each sub-clock acts independently of the other and is governed by 
the master clock. While ordinarily a few seconds only may be cor- 
rected at the hour, yet as a matter of fact there is no dead point for 
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the minute hand of the sub-clock. In other words, it is always under 
control of the master clock, and a sub-clock which is twenty-five 
minutes slow or twenty-five minutes fast if left to itself will eventu- 
ally come back to correct time without being set by hand. 

The great advantage of this system is its simplicity and its very 
wide range of control. Heretofore, it appears, it has not been pos- 
sible to synchronize a clock which was more than three of four min- 
utes away from correct time. Should the line become broken or the 
battery become weak the sub-clocks still continue to run, although 
of course not under control of the master clock. In this respect, it is 
claimed, they are vastly superior to the purely electric or minute 
jump clock, which is a dummy only, and has no capacity for keeping 
time correct except when connected with a master clock and supplied 
with electric energy. The amount of battery required to regulate 
this system is exceedingly small, as the circuit is closed but once an 
hour, and about one cell per clock is sufficient to operate the syn- 
chronizing magnet. It will be noticed that should the master clock 
need resetting, it is not necessary to go around and set each sub- 
clock, as these will soon reset themselves to correspond with the 
master clock. The large number of schools and other large build- 
ings using this system are an evidence of its superior advantages, 
and wherever it is desirable to control a large number and variety of 
timepieces from a single centrally located master clock, this would 


seem to be an ideal system. 
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Financial Mntelligence. 
THE WEEK IN WALL STREET.—As the summer progresses, the course 
of the money market becomes more and more interesting, and the tendency of 
all the bank reserves to a lower point not only acts as a check upon stock 
speculation, but hints at higher rates for money and is above all a sure indica- 
tion of commercial activity. In other words, business is a better field for cap- 
ital to-day than the stock market, and of all the signs of the times, few could 
be better than this. Moreover, the higher rates for money beget caution, and the 
bankers have wisely made up their minds that neither stock speculation nor 
overtrading shall run away with them. We are too near the awful lessons of 
1893 to forget the dictates of caution and prudence. Meantime trade condi- 
tions are sound and excellent, and give a firmness to all markets. The general 
soundness is shown by the minimum reached in failures, while another good 
feature is the fact that the activity reported is not from one section of the 
country, but is universal. During the past week stocks have appropriately been 
dull, with a strong undercurrent suggesting a higher scale for the Fall. During 
the week, 4725 shares of Western Union were traded in, declining to 89%. Gen- 
eral Electric held its recent gains, and on sales of 4235 shares closed at 124. 
Brooklyn Rapid Transit was heavy, falling off 1% on sales of 155,590 shares, 
while Manhattan Elevated on 74,561 shares declined to 11734, and Metropolitan 
Street Railway fell off to 208% on sales of 9342 shares. In Boston, American 
Bell Telephone closed the week at 346 to 350; Erie 97 to 98; New England, 140 
bid; Michigan, 97% to 100; Mexican, 3%. Boston Elevated closed at 108 bid, 
and West End preferred at 137. In Philadelphia, Electric Storage Battery closed 
at 155 to 160 for preferred; Pennsylvania Electric Vehicle rose to 15%; Phila- 
delphia Traction was 99% bid; Pennsylvania Manufacturing Company, 25 bid; 
Electric Company of America, 17%, and General Electric Automobile, 6% bid. 
In Chicago, City Railway closed at 102%; Lake Street Elevated, 18; West Chi- 
cago Railway Consol 5s. at 10634, and Metropolitan Elevated 4s. at 96%. 
Among “outside” securities in New York, Electric Vehicle preferred closed 
at 115 to 125, and common at 98 to 102; New York Electric Vehicle Transpor- 
tation at 24%, and New England at 10%. Electric Boat preferred closed at 45, 

and common at 12 to 16. Other changes were few and slight. 


FINANCIAL PLANS FOR THE UNITED RAILWAYS, ST. LOUIS.— 
The official financial plans of Brown Bros. & Co., of New York, in connection 
with the securities to be issued by the United Railways Company, are as fol- 
lows: The total issue of securities to be authorized by the United Railways 
Company will amount to $90,000,0co. Of this, $45,000,000 will be in first mort- 
gage forty-year gold bonds, bearing 4 per cent. interest. Preferred stock to 
the amount of $20,000,000 will be authorized, and the amount of common stock 
to be authorized will be $25,000,000. Of the $45,000,000 in bonds, there are to be 
reserved $8,000,000 for future betterments, improvements and acquisitions, in- 
cluding the minority stock of the St. Louis Railroad Company, now owned in 
the National Railway system, and also the $3,000,000 of bonds of the railways 
in the St. Louis & Suburban system. There are also to be reserved for under- 
lying liens—the bonded indebtedness ot the various lines absorbed by the 
United Railways Company—bonds to the amount of $14,000,000. This will leave 
23,000,000 in bonds, which are to be presently paid over to the stockholders of 
the several constituent railway companies. Of the $20,000,000 in 5 per cent. 
cumulative preferred stock, there will be reserved $8,435,000 for future ac- 
quirements, expenses of consolidation, betterments and improvements. The 
remainder, $11,565,0co, will be issued to the stockholders of the several constit- 
uent companies, or, in other words, to the subscribers whose names appear 
upon the company’s books. Gf the $25,000,000 in common stock there will be 
reserved for future requirements, betterments and improvements, the sum of 
$7,652,500. The remainder, $17,347,500, will be issued in payment to the stock- 
holders of the several constituent companies referred to. The subscribers to 
the securities are to receive in return for their subscription 99 437-1000ths in 
bonds, so per cent. in preferred stock, and 75 per cent. in common stock, with 
the condition that they pay $11.25 per share for the common stock. On the 
basis of a $10,coo subscription, this would mean that the subscriber would re- 
ceive $9,943 in bonds, filty shares of preferred stock and 75 shares of common 
stock at $11.25 per share for his $10,000. 

GENERAL ELECTRIC.—A Boston Heraid financial item says: General 
Electric people are said to have in mind to recommend an increase in the 
common stock by and by—-say, a $10,000,000 increase, more or less of which 
would be offered to stockholders at par. The earnings are declared about 21 
per cent. on the common stock. The New York News Bureau says: “Although 
much speculation is atloat as to the causes behind the steady accumulation of 
General Electric common, which has had the effect of sending the price above 
124, no definite explanation has been forthcoming. In one quarter it is said 
that the buying is upon prospects of an increased dividend. Such a move 
would be the natural result of the present big earnings of the company, which 
are reported to run as high as 20 per cent. on the common stock. The first 
dividend on the common stuck was paid Jast May, at the rate of 6 per cent. per 
annum. Rumor now has it that the company will hold to this as the regular 
rate, and will declare extras from time to time as earnings warrant. It is the 
expectation of these extras that is supposed to be behind the present advance.” 


SOUTH SHORE & BOSTON STREET RAILWAY.—The Hanover Street 
Railway has changed its name to South Shore & Boston Street Railway. This 
road is a consolidation of the Rockland & Abington, the Braintree & Wey- 
mouth, the Bridgewater, Whitman & Rockland, the Hingham and the Han- 
over street railways. The capital stock of the consolidated company is $690,000. 
The bonded indebtedness, $600,000. The company has 74 miles of track. The 


earnings of the several roads in 1898 were $214,693, with operating expenses of 
$165,056, making their income above operating expenses $49,637. It is confidently 
expected that by the operation of the roads as one system and the operation of 
the independent line to Brockton now nearly completed, the earnings for 1900 
will be increased to $240,000. Operating expenses can be reduced to $140,000. 
The consolidation was brought about by Messrs. Pepper and Register, of Phil- 
adelphia, who are the largest owners of the stock of the new company. The 
bankers for the syndicate controlling the new company are George A. Fernald 
& Co. 

NEW JERSEY.—Heretofore the impression has been general that the con- 
templated union of the gas, electric light and trolley interests planned in New 
Jersey would only take in the companies in the northern end of the state. 
It is now stated that as soon as the combination in the northern end of the 
State is completed, steps will be taken to bring the trolley and electric light 
interests of the other parts of the State into the combination, and that before 
the end of next year the syndicate will cover the entire State. This report was 
strengthened last week when it became known that the Mt. Holly Gaslight Com- 
pany in South Jersey has been secured by a syndicate composed of Col. A. R. 
Kuser, of Newark; Col. Perrine, of Trenton and John C. Moore, of Philadel- 
phia. They are believed to be acting for the United Gas Improvement Com- 
pany, which is directly interested in the North New Jersey combine. 


NORTH AMERICAN COMPANY.—The following scheme of reorganization 
has been given out, and has also been denied. The intention is to reduce the 
present capital of $40,000,000 to $10,000,000 of 4 per cent. preferred and $10,000,000 
of common stock. The net revenues of the company from its holdings of the 
Milwaukee Street Railway and the Edison Electric Company, of Cincinnati, are 
sufficient to pay the 4 per cent. on the proposed issue of new preferred stock. 
The underwriters estimate that the preferred stock on a 4 per cent. basis will be 
worth at least 60, and for its voting right the new common should have a 
market value of about 10. For each 100 shares of the present stock there will 
be given 25 shares of preferred and 25 shares of common. At these prices the 
new stock-will bring say $1750, as compared with the present cost of roo shares of 
North American stock at $1225. 

THE AMERICAN ELECTRIC HEATING CORPORATION has defaulted 
on its $300,000 outstanding bonds, but as the bonds are all held by friends of 
the company it will be aliowed to continue as it is until the business has been 
p'aced upon’ a paying basis. This company is a consolidation of various elec- 
tric heating companies, and it owns patents of value relating to electric heating 
and cooking. It is capitalized for $10,000,000 stock and $1,000,000 bonds, of 
which only $300,000 are out, but this excessive capitalization will be reduced 
at the proper time. Among the directors are Charles Francis Adams, Charles 
E. Perkins, J. Murray Forbes, William Endicott, Jr., and George U. Crocker. 
The company is now paying its way. It is doing a business, it is said, of 
about $100,000 per year, and there is a growing demand for the apparatus. 

MANHATTAN AND METROPOLITAN.—It is Wall Street expectation 
that Mr. Gould and Mr. Whitney will conclude abroad all detains of Manhattan- 
Metropolitan deal. It is stated that one of Mr. Whitney’s Metropolitan attor- 
neys sails with Mr. Gould. Incidental to new close relationships between Man- 
hattan and Metropolitan financiers have been recent purchasers of large blocks 
of Manhattan stock for the account of Metropolitan’s controllers, and a Wall 
street trust company is credited with having received for the Metropolitan peo- 
ple over 50,000 shares of Manhattan stock during the past 60 days. All of 
this may be true, but it is worth noting that Mr. Whitney does not meet Mr. 
Gould, but returns home just as the latter sails away for Europe. 


DIVIDENDS FOR THE EMPLOYEES.—The Columbus (Ohio) Traction 
Company has begun sharing profits with its employees. It decided to do so 
last May. The employees benefited by the plan for the first time this last 
quarter, when the usual quarterly dividend was paid to stockholders. The 
latter got 1 per cent. on the par value of their stock, and the former—or those 
who had served more than a year—got 1 per cent. on their yearly earnings. 
As those earnings average $650, the average dividend paid to labor was $6.50. 
This is the equivalent of an average increase in wages of 7 cents a day. 


CONSOLIDATION AT BLOOMINGTON, ILL.—A corporation named 
the Bloomington Gaslight & Electric Co. has been formed by the consolida- 
tion of the Citizens’ Gaslight & Heating Company, the Citizens’ Electric Com- 
pany, and the Gridley Gas Works. The capital stock is $400,000. It is under- 
stood the bulk of the capital is furnished by Chicago men. Morris Ullman is 
the only Chicago representative who openly figures in the combination. This 
unites all the lighting plants of Bloomington, with the exception of the Bloom- 
ington Electric Company. 

LONG ISLAND RAILROAD.—The Board of Railroad Commissioners has 
assented to the application of William T. Kelly, attorney for the long Island 
Railroad Company for the board’s approval of a unified mortgage of $45,000,000, 
issued by the company. It includes a reservation of funds amounting to $8,o00,- 
ooo for contingent or future changes of motive power of the line. That sum 
is only to be expended when a change is determined upon, subject to the ap- 
proval of the Railroad Commission. 

ILLINOIS TELEPHONE.—A meeting of the Illinois Telephone & Tele- 
graph Company has been called for Aug. 14, when a proposition will be voted 
on to increase the capital stock from $250,000 to $5,000,000, and to authorize an 
issue of $5,000,000 4% per cent. 10-20-year bonds. One-half the stock and bonds 
will be taken by the underwriting syndicate, while the balance will be held in 
the treasury. 

BOSTON.—The Edison Electric Illuminating Company has been before the 
Gas and Electric Light Commission to obtain leave to issue $750,000 stock fe: 
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Commercial Mntelligence. 


THE STATE OF TRADE.—The middle of the dull season has now been 
reached, and while more leaders in business and heads of concerns are away 
for recreation than at any other time, the turn of the tide is near, and in a 
couple of weeks the inflow of homecoming will be felt. In spite of an unusual 
thinning out of the army of industry, trade has continued very active, and on 
the whole has been quite profitable, while the outlook for the fall could hardly 
be better. Reports from every quarter are sanguine and cheerful. The results 
of the closing season in many electrical lines have been excellent. Compe- 
tent authorities who have been sizing up the situation say that in fan motors, 
for example, the output has certainly reached 50,000 motors this season. This 
may seem a high figure, but is confirmed by the fact that before the season 
opened one of the leading concerns said it expected to sell $300,000 worth of 
fans. This at $8 to $10 apiece net would mean 30,000 from that factory alone. 
Belated lots are still finding their way through the shops, and some of the 
makers think they may “get stuck’? with them. The probability is, however, 
that some will still be installed this year, and the rest ought certainly to be 
snapped up by shrewd dealers and exporters who know how large a demand 
is now growing up abroad, all the year around, for these necessities of luxury. 
Returning to general, larger conditions, it may be noted that bank clearings for 
last week were $1,596,778,656, or 34.5 per cent. over the same week a year ago; 
while July failures were below the record for any month on record except May, 
and failures in trade smaller than in any other month. Scarcity of Bessemer pig 
caused two steel works at Pittsburg to stop a day or two, and $21.25 to $21.75 
was paid for 30,000 tons, with $17.75 for gray forge, and a rise of 50 cents in 
local coke at Chicago. Orders for plates and structural work are refused at 
most points. Bar iron is in great demand instead of steel, being $3 to $4 cheaper, 
and new Eastern mills get all the business they want. Tin was raised by Lon- 
don to the breaking point, 33 cents here being followed by 31% cents, but cop- 
per was firm at 18% cents for Lake. Lead was quiet at 4.60 cents. 

EXPORTS OF ELECTRICAL MATERIAL FROM NEW YORK.—The 
following exports of electrical material are from the port of New York for tne 
week ending Aug. 1: Antwerp—84 packages electrical material $3245. British 
West Indies—1s5 packages electrical material $2778. British Possessions in Afri- 
ca—12 packages electrical material $369. British Guiana—o cases electrical mate- 
rial $350; 3 carriages $810; 7 packages electrical material $23. Brazil—ss5 pack- 
ages electrical material $2839; 11 packages electrical machinery $992. Central 
\merica—24 packages electrical material $1315. Cuba—4 boxes electrical ma- 
chinery $82; 30 packages electrical material $970. Dutch West Indies—1 case 
electrical material $50. Dublin—33 electric cable reels, $9612. Ecuador—6 pack- 
ages electrical material $80. Glasgow—6 cases electrical material $152. Genoa— 
12 cases electrical material $1565; 1 case electrical machinery $500. Hamburg—39 
cases electrical material, $1999. Hayti—8 packages electrical material $113. 
Havre—16 cases electrical material $621; 47 cases electrical machinery $10,902. 
Liverpool—s2 cases electrical material $4422; 4 cases electrical machinery $365. 
London—117 cases electrical material $1830; 21 cases electrical machinery $935. 
Mexico—12 packages electrical machinery $10,000; 26 packages electrical mate- 
rial $636. Marseilles—2zo cases electrical material $233. Nice—s8 packages elec- 
5 packages electrical material $128. Newfound- 
Oporto—i1g cases electric motors $2588. 
Peru—26 pack- 


trical material $14,148. Naples 
land—4 cases electrical material $66. 
British Possessions in Africa—2 cases electrical material $4218. 
ages electrical material $993. St. Petersburg—6 cases electrical material $185. 
U. S. of Colombia—11 packages electrical material $342. Vienna—11 packages 
electrical machinery $3110. Venezuela—q2t packages electrical material $1206. 
THE RELATIONS OF COPPER AND ALUMINUM.—In various ways 
the relations of copper and aluminum seem to be changing with the condi- 
tions inclining to the side of aluminum on account of the very high price of 
copper, now up to nearly 19 cents a pound. Aside also from the fact that such 
a price tends to lessen the copper consumption, there are evidences that the 
intrinsic merits of aluminum are helping it gain a better place. For example, 
at the fifth annual convention of the National Jobbing Confectioners’ Associa- 
tion, held in Buffalo last week, a series of resolutions was adopted urging the 
Government to take steps for the immediate substitution of aluminum for copper 
in the shape of pennies, it being alleged that the copper coins are vehicles of 
disease and dangerous because Of the verdigris formed on them. With regard 
to the present competition between the two metals, a Boston dealer in metals 
says: ‘‘Two factors have nonplussed me. I cannot understand how it is that I 
can sell copper wire made of Lake Superior copper at 18% cents a pound, when 
everybody in the world is supposed to be clamoring for Lake copper itself at 
1814 cents, and it is supposed to cost 14% cents per pound to manufacture the 
copper wire. We are selling this copper wire at 184 cents and are guaranteeing 
it 96 per cent. pure copper. A second factor that bothers me is the aluminum 
competition. In July this year I lost a contract for copper wire because alumi- 
num outbid me, not in price per pound, but in relative efficiency compared with 
price, and my price for copper wire was 18/% cents. I note that the North- 
western Railroad Company of Chicago has closed a contract for 150,000 pounds 
of aluminum wire for use as feeders in its third rail system; also that at Orillia, 
Ont., a power transmission plant at Ragged Rapids, on the Severn River, is 
being installed, where it is calculated that 2000-hp can be developed, and alum- 
inum instead of copper wire is to be used for the transmission of the power. 
L also note that the Pittsburg Reduction Company, manufacturers of aluminum, 
is about to invest $3,000,000 at Shawinigan Falls, Quebec, for the production of 


aluminum.” 

WATER POWERS IN SOUTH AMERICA.—A recent memorandum from 
the United States Treasury calls attention to the opportunities existing for 
water power apparatus in South America, whither a large quantity has already 


been sent accompanied by electrical machinery. It says: ‘One possible, if not 


probable, development of the near future in certain sections of Central and 
South America is worthy of consideration, and especially so with reference to the 
proposed intercontinental railway, since it relates especially to the regions 
which that line would invade. The possibility of utilizing, with the assistance 
of modern electrical methods, the enormous quantity of water power now go- 


ing to waste in the mountain regions of Central America and northern South 
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America is worthy of attention in considering the future possibilities of that 
section of the continent. The trade winds, sweeping westward across the 
Atlantic in the equatorial regiors, become heavily charged with moisture evapo- 
rated from the ocean by the extreme heat of the sun, and, striking the moun- 
tain chain stretching southward through Mexico, Central and South America, 
are forced upward to a cooler atmosphere, where the moisture is condensed into 
heavy rainfalls, thus feeding the mountain streams and rendering them capable 
of developing power in great and almost unmeasured quantities. With the 
facilities which modern electrical methods supply of utilizing, controlling and 
conveying this power, the development of mining, mechanical and manufactur- 
ing industries in that region, where nature is so lavish in her supplies and pro- 
ducing possibilities, may be very great within the near future, and especially 
so when access shall be obtained by the proposed railway lines which, if present 
plans are realized, will invade this very section and with lateral lines bring it 
into communication with tle sea.”’ This field is, indeed, worthy of closer study 
for exploitation than has already been given to it. 

ELECTRICAL CREDITS.—Speaking last week of electrical credits, Mr. 
R. E. Gallaher, of the New York Insulated Wire Company, whose leader- 
ship of the movement to purge the trade of irresponsible debtors has been so 
productive of good results, expressed his belief that the last year had seen a 
marked improvement, bringing the standard in the electrical field up to that of 
older branches. ‘Commercial credit,” he said, “is a most delicate thing to 
deal with, and when a chance word can injure it, great pains have to be taken 
to prevent the ill effects of an action which, being more or less official, could 
virtually crush a concern out of existence by closing to it all sources of supply. 
But the solidarity of the trade has been improved not only in New York, but 
throughout the country, so that if a firm or individual has no right to get 
credit, the fact is universally known. There are many incidental advantages, 
such as a tendency to prevent cutting in prices, a better understanding among 
those who seek to do business on an honest basis, and such a reduction of 
losses that not only is the capital of the creditor preserved intact, but his 
legitimate profits are enhanced.” Mr. Gallaher said he had seen very little 
attempt to use the power of the electrical credit associations for malicious pur- 
poses, and that on the whole they were doing most useful work. At such a 
time of expansion as the present, they were particularly serviceable. 


THE STERLING ELECTRIC COMPANY, of Chicago, has just completed 
the installation of complete exchange equipments for the Danville Telephone 
Company, of Danville, Ill., and the Mattoon Telephone Company, of Mattoon, 
Ill. These companies have both rebuilt their plants and moved into new ex- 
change quarters. The equipments are duplicates, consisting of the Sterling 
metallic tubular drop switchboard, with a capacity for 1200 drops (there being 
500 installed), Sterling distributing boards of the same capacity, toll boards, 
monitors and the Sterling combined cable terminals and protectors. Among 
the recent users of the Sterling Company’s sectional Bell type switchboards (for 
which the company reports that there is a large demand) are the following: 
The Nevada Telephone Company, Nevada, Iowa; the Moravia Telephone Com- 
pany, Moravia, Iowa; the Chillicothe & McArthur Telephone Company, McAr- 
thur, Ohio; the Cambridge Mutual Telephone Company, Cambridge, IIl.; the 
Charleston Telephone Company, Charleston, Ill.; the Montcalm County Tele- 
phone Company, Stanton, Mich.; the Valparaiso Telephone Company, Valpa- 
raiso, Ind.; the Home Telephone Company, Kentland, Ind.; the Lee County 
Telephone Company, Earlville, Ill.; the Jo Davis County Telephone Com- 
pany, Stockton, Warren, Apple River, Scales Mound and Nora, IIl., and the 
Crowley County Telephone Company, Crowley, La. 

AMERICAN FUEL ECONOMIZERS ORDERED.—Among the recent or- 
ders received by Broomell, Schmidt & Co., Ltd., York, Pa., manufacturers of 
the American fuel economizer, are the following: For Hollingsworth & Whit- 
ney Company, Waterville, Me., two large economizers, two induced draft fans 
with 14-foot wheels, direct connected engines, together with about 150,000 pounds 
of steel smoke breechings, dampers, stacks, etc. Lukens Iron & Steel Com- 
pany, Coatesville, Pa., two economizers, two induced draft fans with 12-inch 
wheels and direct connected engines; also about 80,000 pounds of smoke 
breechings, dampers and connections. Weston Electrical Instrument Com- 
pany, Newark, N. J., for the power house of their new works at Waverly, two 
economizers with metallic casing, connections, etc. Vacuum Oil Company, 
Rochester, N. Y. (third order), one economizer for utilizing waste heat from 
oil stills. Monterey Electric Light Company, Monterey, Mexico, one econo- 
mizer complete with metailic casing, induced draft fans, etc. The York 
Light, Heat & Power Company, York, Pa., have closed a contract with 
Broomell, Schmidt & Co., Ltd., for two 250-hp American water-tube boilers 
complete with induced draft fans, settings, etc. 

R. D. WOOD & CO., of Philadelphia, are at work installing two new tur 
bines in the station of the Niagara Falls Hydraulic Power & Manufacturing 
Company, at Niagara Falls. These turbines will be of 2300-hp each, and in 
their construction there has been a slight change made in the form of the 
buckets. In the first turbine installed by this company in this station the 
buckets were oblong, but in these latest machines the buckets are more square. 
The work is being done undé¥ the supervision of Mr. E. H. Broome, who in- 
stalled the first turbine referred to, and who has a reputation at Niffgara Falls 
of being a very able and experienced engineer in this field of work. All the 
parts of one of the turbines are on the ground, and parts of the other are com- 
ing. It will be some weeks before the new machines are put in operation. The 
work of installing two new generators in the central station of the Niagara Falls 
Power Company has commenced. These machines will be known as Nos. 9 and 
10, and will bring the output capacity of the station up to 50,000-hp. As is 
known, no doubt, the machines were made by the Westinghouse Company, ana 
are being installed under the supervision ef Mr. R. M. Imley, of Pittsburg. 


THE ISOLATED PLANT OUTLOOK is quite bright if viewed from thi 
critical standpoint, the amount of new building projected throughout the coun- 
try. As a general thing there is about as much lighting and power from iso- 
lated plants as there is from central stations, in the larger cities, and very 
few large buildings go up that do not include an isolated plant in their equip- 
ment. At the present moment, in the 20 largest cities of the Union there is on 
record $135,649,000 of new building projected from January to June, or an in- 
crease of 37.4 per cent. over the six months of last year. Of this vast amount, 
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$84,000,000 is in Greater New York. By no means the whole of this work is 
carried out at once, but the rate of new developments remains high, and some 
of the latest work announced, such as the colossal store for Simpson, Crawford 
& Simpson, in New York City, is an indication of the trend of the times. Even 
where there is no call for electric lights and motors, there is a large percentage 
of the newer work requiring electric bells, annunciators, telephones, electric 
gas lighters, etc., so that the whole electrical trade, manufacturing and retail, is 
being stimulated by the briskness in building. 

BROOKLYN NAVY YARD BIDS.—At Washington, on August 8, the Navy 
Department opened the bids for the machinery of the Steam Building, 
which was destroyed by fire last spring. There were a large number of bidders, 
and it will take several days to determine which of them is the Jowest in 
the several classes and give the details. In electric apparatus, for a complete 
power plant the three lowest bidders were the Bullock Electric Company, 
$190,000; the General Electric Company, $180,000, and the Westinghouse Com- 
pany, $165,000... For the six cranes, the bids ranged from. $35,000 to $60,000. 
Apparently the lowest bidders for the cranes were the Morgan Company, and 
the Niles Tool. Works. For the other apparatus there were 908 bids, ranging 
from $149,800 to $189,000. Of these the General Electric and the Westinghouse 
‘Company put in the lowest. A great deal of interest has been taken in this 
contract in electrical circles for some time past. 

AMERICAN ELECTRIC METER COMPANY.—The works and plant of 
tthe American Electric Meter Company, Philadelphia, have been transferred to 
the Board of Directors by William D. Marks, assignee, and the assignee has 
deen duly discharged by the court. The company, having paid all of its debts 
and secured a large amount of additional capital, is prepared to take orders 
for meters for the two and three-wire systems, and to guarantee their operation 
without calibration by the user. The company has greatly improved its process 
eof manufacture and has, it states, about 2000 meters nearly completed. During 
ithe past eight months Prof. Marks has perfected the practical details of manu- 
facture, and he asserts that in the matter of economy of current the meter will 
‘be without equal. <A feature of this meter is the self-starting pendulum, which 
only swings when a load is passing. 

BOILER PROPOSALS.—Last March we illustrated and described the plans 
for a proposed huge station for the New York Edison Company, at East 
Thirty-ninth Street and the East River. They provided for 90,000 rated horse- 
power and for two tiers of 60 boilers, 30 in each, with coal bunkers for 8000 
tons. Specifications have now been sent out to boiler manufacturers, calling 
for bids on 35,000-hp as a first instalment of this work. It looks as though the 
plant might be built in the not distant future, although the question has not 
yet been flatly and finally decided. Meantime, tentative proposals are asked 
for, the plans are being overhauled and revised, and the matter is being given 
consideration in other directions. In the original plans, superheating boilers 
play a prominent part, with engines at an economy of 10 pounds of steam to the 
shorse-power. 

THE RUBBER MARKET.—For the first month of the rubber year, which 
began July 1, 1899, the receipts at Para were 840 tons of Para rubber and 210 
‘tons Caucho, in all 1050 tons as compared with 1114 tons in July, 1898, a de- 
crease of 64 tons, or 5.75 per cent. The world’s visible supply of Para and 
Caucho rubber on July 31 was 2353 tons, as compared with 1464 tons July 31, 
1898. The market for crude rubber is very firm, notwithstanding the increase 
-of the visible supply above that of last year, all the factories of rubber goods 
being actively at work. Up-river fine is quoted at $1.02 for old crop and $1 for 
new crop. Island, 97@98c. for old crop and gs@g6c. for new crop. 

EXPORTS AND IMPORTS OF COPPER.—The exports of domestic copper 
for the fiscal year ending June 30, 1899, were 254,987,079 pounds, valued at $34,- 
476,342. This was 23,969,562 pounds less than in 1898, but the value was $3,400,- 
707 greater. The imports of copper for the fiscal year 1899 were 51,108,228 
pounds, valued at $5,604,839, which is an increase over the preceding year in 
quantity of 386,283 pounds, and in value of $2,527,004. The exports of foreign 
copper for the year were only 1,516,933 pounds, valued at $76,868, as compared 
with exports of 22,374,167 pounds, valued at $1,381,197 during the fiscal year 
1898. 

NEWPORT, R. I.—It is stated that some 60 of the “‘cottagers” have learned 
to drive automobiles, that 20 to 30 vehicles have been ordered for private pur- 
chase, and that 10 more are being shipped at once to the local depot. It is 
impossible to supply all the applicants. 


Special Correspondence. 
; NEW YORK NOTES. 


Me) New York, Aug. 9, 1899. 

THE EDISON ELECTRIC ILLUMINATING COMPANY is to make.a 
:$10,000 addition to its one-story brick electric light station on West Fifty-third 
Street. 

TROLLEY ACCIDENTS.—Magistrate Flammer, in the Yorkville Police 
Court, while conducting the examination of a motorman charged with running 
-down and injuring a woman, said that there ought to be a law making it crim- 
inal negligence for a motorman to run down any one on the crosswalks. Mo- 
tormen are arrested for this but discharged, as Ahere is no law.under which 
they can be pwhished. , , 

STOPPING STREET CARS,—Another ordinance providing’a penalty for 
neglect to stop street Cars promptly when passengers signal for them to stop 
was introduced in the New York Municipal Council last week by Councilman 
Ryder. A fine of not less than $10 or more than $25 is provided for violations of 
the ordinance. The ordinance further provides for. the licensing of motormen 
and gripmen, and regulates the maximum speed of cars at ten miles an hour. 
The ordinance was referred. 

PAY OF BROOKLYN MOTORMEN.—President Rossiter, of the Brooklyn 
Rapid Transit Company, has issued an order, which went into effect last week, 
regulating the pay of the motormen and placing them in three grades. Those 
on the surface cars are in the lowest grade, and get $2 a day; bridge motormen 
get $2.25; motormen on the elevated roads get $2.50 a day. Under the new 
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order Mr. Rossiter has brought into use the new word “‘motorneer.”” The ele 
vated engineers will feel the cut made by the new schedule, as they have been 
getting $3.50 as locomotive engineers. Probably many engineers will drop out 
and seek places as regular engineers, thus retaining their membership in the 
Brotherhood of Locomotive Engineers. 


BROOKLYN PIPES.—Twenty-three thousand dollars is being expended at 
the present time in Brooklyn by the gas companies to replace gas mains that 
have been made useless by the leaking electric current from the trolley line 
equipment. The officials of the railroad company were notified of the dam- 
age their escaping electricity was doing, and it was suggested that they could 
be held responsible for the damage done to the property of the gas company. 
At the same time it was asked if nothing could be done to obviate a like expen- 
sive experience in the future. A polite note in reply stated that the railroad 
company also suffered heavy losses from the escaping electricity, and suggested 
that the new pipes be very thickly covered with tar before being laid in the 
ground. Nothing was said as to the responsibility. 


NEW YORK TELEPHONE COMPANY.—By the purchase of 22 Cortlandt 
Street, the New York Telephone Company acquires a plot 22 by 137.4. The 
company now owns 14 to 22 Cortlandt Street and 13 to 17 Dey Street. These 
properties combined give a total frontage of 119 feet.on.Cortlandt Street. It is 
the intention of the company eventually to secure 9 and 11 Dey Street, if pos- 
sible, and to erect a large building on the entire site. There are leases on the 
property secured by the company which have two years to run, and it is said 
that they cannot be bought. This probably means that no steps toward the 
erection of the proposed building will be taken until the expiration of these 
leases. The reported selling price is .$185,000. The property belonged for a 
number of years to the late W. H. Bradford and is now owned by his daughter, 
Mrs. Grace B. Fairbanks, of Lenox, Mass. 


WIRELESS TELEGRAPHY IN NEW YORK HARBOR.—Experiments in 
wireless telegraphy were begun a few days ago at the United States Lighthouse 
depot at Tompkinsville, Staten Island, by Mr. William J. Clark, under the 
direction of Col. David P. Heap, the engineer officer in charge of the Third 
Lighthouse District. It is thought that wireless telegraphy will be adopted for 
such use as it is now adapted to.in sending messages between lighthouses, 
lightships and merchant vessels and lighthouse stations. Efforts will be made 
to send messages from Tompkinsville to Coney Island, and if this experiment 
succeeds experiments will follow with the Scotland, Sandy Hook and Fire 
Island lightships, and the Navesink lights, Romer Shoal beacon and other 
lights about this harbor. Mr. Clark, it is stated, expects to send messages 
across the 40 miles between the Tompkinsville station and the Fire Island light- 
ship. Col. Heap says that wireless telegraphy may prove of great service to the 
lighthouse establishment. It would give a means of communication not 
only between the harbor lights and the station, but between the lights and ships 
entering or leaving the port. 


THE MERCHANTS’ ASSOCIATION of New York is arranging for an 
exhibit of the various manufactured products of this State, to be shown under 
its auspices in an appropriate building at the Fifty-ninth Annual State Fair, 
Syracuse, N. Y., during the week of September 4-9, inclusive. Arrangement? 
have been perfected with the railroad companies for transportation of all goods 
to Syracuse and return, without cost to the exhibitors, together with free trans- 
portation for one or more attendants, as may be required. No charge will be 
made for space occupied in the building to those exhibiting under their auspices; 
thus, the only cost to intending exhibitors will be the preparation of their ex- 
hibits and the expense of attendants during the fair week. For space, or any 
further information, our readers should address G. W. J. Angell, General Man- 
ager Greater New York Exhibit. The Merchants’ Association of New York. 


NEW DEPARTMENT STORE.—It is stated that Simpson, Crawford & 
Simpson are soon to have on Sixth avenue one of the finest department stcres 
in the city. In the basement will be the engine room, refrigerating plant and 
other machinery. Four large boilers will furnish the heat, power and light for 
the entire building, will run the elevators and fans, pump the water, and fur- 
nish the power for the refrigerating plant. The last named, besides supplying 
ice for the restaurant and for ice water on every floor, will be used for the cold 
storage room for furs. There will be two groups of four elevators each on each 
side of the store, besides four elevators for freight and employees, and many 
dumb waiters for carrying goods from one floor to another. Express elevators 
will run to the dining rooms. Special attention has been given to ventilation, 
and there will be both positive and negative systems throughout, by which pure 
air, properly warmed, will be introduced, and vitiated air expelled by forced 
draught. The system of electric lighting will be complete and elaborate. The 
estimated cost of the building is about $1,800,000. 


NEW ENGLAND NOTES. 


Boston, Mass., Aug. 8, 1899. 


THE WYCKOFF CREOSOTING COMPANY, of Williamsport, Pa., are at 
present enjoying the most amazing success in their cre@soted wooden’ conduits 
for electrical purposes. They are the oldest company in the business and have 
established well ktiown systems in the telephone, telegraph, electric light,  rail- 
way and power fields, having large quantities of their conduit in use in»Boston, 
New York, Philadelphia, Cleveland, Chicago, and, in fact,,in almost al] of the 
important cities of the United States and Canada. Mr., Wyckoff, the president 
of this company, who has for some years ‘made his residenceyin Stamford, 
Conn., has made a special study of this field, and is well knowWm te-the elec- 
trical men in charge of the most important plants, and his judgment relied 
upon. 

MR. SEARS B. CONDIT, who has for so many years been general man- 
ager of the L. A. Chase Co., and latterly vice-president of the Chase-Shawmut 
Company, has resigned his position with that company, in order to go into 
business for himself. He has opened up an office, storeroom and workshop at 
63 Oliver Street, Boston, where he will engage in a general manufacturers’ agency 
business. Mr. Condit has already secured the agency for several specialties 
which he will announce later, and, in the meantime, will be glad to hear from 
his numerous friends or see them at his new address. 
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PHILADELPHIA NOTES. 


Philadelphia, Pa., Aug. 8, 1899. 
NEW TELEPHONE EXCHANGE,.—Preliminary plans and specifications 
are being prepared for the erection of a stone, brick and steel framed telephone 
building for the Bell Telephone Company at Allegheny Avenue and Seventeenth 
Street. The ground for the same has just been purchased, measures 100x100 
feet and cost $20,000. 


BAUGHER, KURTZ & CO.—This is the new style of the old firm of 
Baugher, Kurtz & Stewart, of York, Pa., who have recently reorganized their 
well known business as founders, machinists, tanners, etc. Mr. Stewart has 
retired and Mr. George U. Wiser has joined the company, while its treasurer, 
Mr. William Eyster, remains as general manager. They are adding to their 
works, building a new shop, etc., and are very busy in all the various lines 
with which their name is familiar. Among their recent shipments was a large 
turbine water wheel to Barcelona, Spain. It may be mentioned that Mr. John 
S. Rechard and Mr. Fred G. Gotwald are also members of the firm in its new 


organization. 
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WESTERN NEW YORK NOTES. 


Buffalo, N. Y., Aug. 5, 1899. 
MR. C. K. MARSHALL, formerly superintendent of the Buffalo & Niagara 
Falls Railway and the Buffalo & Lockport Railway, has been appointed elec- 
trical engineer of the International Traction Company. 


PAN AMERICAN EXPOSITION.—Mr. Luther Stieringer has been ap- 
pointed consulting electrical engineer for the Pan American Exposition. Mr. 
Stieringer held similar appointments from the World’s Fair at Chicago and 


the Trans-Mississippi Exposition at Omaha. 


TEMPORARY RECEIVER.—Mr. W. Stanley Bruen has been appointed 
temporary receiver for the Penn Yan Electric Light & Power Company, of 
Penn Yan. This receivership is made pending the foreclosure of a mortgage. 
The action is simply to straighten out matters. The plant will not be shut 
down. 


THE TONAWANDA POWER COMPANY has elected officers as follows: 
President, Charles A. Sweet, of Buffalo; vice-president, George W. Davenport, 
of Boston; secretary-treasurer, De Lancey Rankine. George W. Davenport will 
be general manager. Eventually the old plant will be abandoned and power 
supplied from the new transformer station in North Tonawanda. 


MEETING OF ELECTRICAL CONTRACTORS.—At a recent meeting of 
the New York state electrical contractors held in Rochester, N. Y., Rudolph 
Schmidt, of Rochester, was elected president for the ensuing term. The other 
officers elected were David Cronin, of Syracuse, vice-president; Wells Dygert, 
Buffalo, secretary; J. C. Stearns, Buffalo, treasurer. The next meeting will be 
held in Buffalo, Aug. 29. 


THE LIMA AND HONEOYE FALLS RAILWAY.—Passenger service has 
been resumed over the Lima & Honeoye Falls electric road. During the several 
weeks the plant was shut down it has been entirely remodeled and the old gas 
engine has been replaced by two Ball automatic 200-hp engines. A new boiler 
house has been built and in it are two boilers and electrical machinery. Mr. CG 
T. Whitney is the superintendent and he is greatly improving the plant. 


THE INTERNATIONAL TRACTION COMPANY is building five trans- 
former substations, distributed about the city of Buffalo, to utilize Niagara 
power for the operation of its cars. The stations will be equipped with two 
soo-hp rotary transformers each. The Cataract & Conduit Company is now 
laying conduits and drawing in cable to supply power to the substations. 
Rotary and static transformers and switchboards are ordered from the General 


Electric Company. 





THE NIAGARA GORGE RAILWAY, known as the Great Gorge Route, 
has ordered a complete equipment of track bonds of Messrs. Mayer and Eng- 
lund, selling agents of the Protected Railbond Company. The bonds to be 
used are No. oooo, four inches long between centres with 7% inch terminals and 
will be applied to the under side of the base of the rail with the terminals com- 
pressed to fill a countersunk hole so that the upper surface of the rail base shall 
be left clear and smooth for the joint plate bearing. 


Niagara Falls, N. Y., Aug. 5, 1899. 
THE MOUNT MORRIS DAM.—The Town Board of Mount Morris has 
been authorized to proceed with the rebuilding of the Mount Morris dam. 
This means much to the commercial interests of the locality about Mount Mor- 
When the dam is completed water power will again be furnished to 


ris. 
‘Twelve 


many establishments, including the Mount Morris Illuminating Co. 
other water shares: will be open to induce other manufacturers to locate at 
Mount Morris. 

NIAGARA POWER COMPANY’S FLOAT IN A PARADE.—On Monday, 
July 31, there was an industrial parade in Niagara Falls in connection with the 
Elks’ Fair, and one of the principal floats in line was that of the Niagara Falls 
Hydraulic Power & Manufacturing Company. This float consisted of a broad 
platform on a wagon, prettily decorated. In the front was a mast and from it 
swung arc and tncandescent lamps. Running up the interior was a hose, one 
end of which rested in a tank beneath the platform, while the nozzle was sus- 
pended over a water wheel at the rear of the float. A pump operated by hand 
forced the water from the tank onto the wheel, keeping it moving, and thus 
demonstrating the power principle. The centre of the float was occupied by the 
products of the mills on the power company’s lands, and at each corner of the 
platform sat a beautiful young lady. It was pronounced one of the most suc- 
cessful displays in the parade, which was over three miles long. The employees 
of the Niagara Falls Hydraulic Power & Manufacturing Company naturally feel 
proud of the success of their conception. 
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PITTSBURG NOTES. 


Pittsburg, Pa., Aug. 5, 1899. 

PROF. REGINALD A. FESSENDEN, of the electrical engineering depart- 
ment of the Western Pennsylvania University, of this city, who recently in- 
vented an instrument for detecting the flash of a smokeless powder flame, has 
received an order from the government for 100 of these flash finders. They are 
to be used in the Philippine Islands. 

MR. MORRIS W. MEAD, superintendent of the department of electricity, 
has gone to New York to purchase some additional apparatus for the fire 
alarm office of this city. While Mr. Mead did not give any details as to the 
kind of apparatus he intends to buy, he said that the acquisition thereof would 
enable the Fire Department to respond to a call from 20 to 30 seconds quicker 
than it is doing now. 

ELECTRICAL MACHINERY FOR PUERTO RICO.—N. J. Mitchell and 
E. C. Alecop, respectively the secretary-treasurer and the general manager of 
the Puerto Rico Company, were in this city a few days ago, concluding the 
final details of a contract with the Westinghouse Electric & Manufacturing 
Company for electrical machinery to be shipped and operated in Puerto Rico. 
The Puerto Rico Company is engaged in the industrial development of that 
island. The company has offices in Philadelphia. Mr. Mitchell was at one 
time connected with the commercial department of the Westinghouse Company. 


A CHARTER was issued at Harrisburg yesterday to the Home Telephone 
& Electric Company, of Pittsburg, having a capital stock of $100,000. The com- 
pany proposes to erect telephone lines in Allegheny, Armstrong, Beaver, But- 
ler, Fayette, Greene, Indiana, Lawrence, Washington and Westmoreland coun- 
ties. It is also proposed to establish a number of exchanges in the city and to 
act as the suburban service of the Pittsburg & Allegheny Telephone Company. 
It is stated that the best modern systems are being installed and that the com- 
pany expects to be all ready for business by the beginning of next year. The 
directors are Thomas B. Lee, Harry T. Van Ostrand, John S. Scully, Jr., John 
E. Black and John McD. Lee. 
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OHIO NOTES. 


Cleveland, Ohio, Aug. 7, 1899. 


THE SANDUSKY, MILAN & NORWALK TRACTION COMPANY has 
been incorporated to build an electric railway between Sandusky and Norwalk. 


THE COLUMBUS CENTRAL RAILWAY COMPANY, of Columbus, is 
contemplating equipping its line with storage battery cars. An experimental 
car is under construction at the company’s shops. 


PROFIT-SHARING.—Some months ago the Board of Directors of the Co- 
lumbus Street Railway Company, of Columbus, voted to give a certain per cent. 
of their profits to their employees. The average earnings per man for the 
past three months ending July 31 amounted to $150, and the dividend of four 
per cent. declared Aug. 1 netted each man $6. A few days ago $1800 was 
divided among the 300 employees. 

MR. W. B. COONS, of Findlay, has recently purchased the electric light, 
gas and street railway plants at Defiance for $16,000. L. W. Pryor, of Cleve- 
land, and Charles H, Dickerman, of Milton, Pa., have bought interests in the 
purchase and it has been decided to construct a new electric line from Defiance 
through Evansport to Bryan, a distance of 30 miles. A new company with 
$400,000 is to be incorporated to push the enterprise. 


THE MULTIPLEX REFLECTOR COMPANY, of Cleveland, has been in- 
corporated for $30,000 to manufacture electric headlights and lamps. Several 
Multiplex headlights have been in use on Cleveland street cars and they have 
been pronounced the most remarkable illuminators ever produced. Mr. C. E. 
Schroeder, who is the mechanical man of the company, has an arc headlight 
for street cars or locomotives which seems very promising. 


ELECTRIC RAILWAY FRANCHISE.—Judge Dwyer, A. J. Dwyer and 
Frank Wagenhals, of Columbus, have applied to the county commissioners of 
Fairfield County, asking for a franchise to build an electric railway from Co- 
lumbus to Lancaster. ‘This project has nothing in common with the Co- 
lumbus, Winchester & Lancaster Traction Company, which was recently incor- 
porated. The promoters claim to have secured rights of way over most of the 
proposed route. 








INDIANA NOTES. 


Indianapolis, Ind., Aug. 5, 1899. 

POSSIBLE ELECTROLYSIS LITIGATION.—The Marion City Council 
has taken steps toward bringing an action against the local street railway com- 
pany to recover damages to water pipes through electrolysis. 

A GIFT OF AN ELECTRIC LIGHT PLANT.—Troy, Ind., has granted 
William Wack a franchise for an electric light plant for that city. Mr. Wack 
has recently come into a fortune and proposes to erect a plant of the latest im- 
proved type and give it to the city. 

SALE OF TELEPHONE PLANT.—Captain Allen, of Frankfort, recently 
purchased the plant of the Muncie Telephone Company for a consideration of 
$40,000. It is given out that the Central Union Telephone Company is behind 
the bidder and is the real pyrchaser. 

TELEPHONE PLANT BURNED.—The building and switchboard of the 
Home Telephone Company, of Richmond, was damaged by fire on July 27. 
The plant is so badly crippled that no service whatever can be given for a 
week or more. The company has between 800 and 1000 subscribers. 


AN OLD PROJECT REVIVED.—The project to run an electric railway 
from Albany, in Delaware County, to Pennville and other small towns in the 
vicinity, has been revived and steps taken to materialize it. A year ago a 
franchise for such a road was procured, but the project was abandoned. 





AUGUST 12, 1899. 


A NEW FRANCHISE.—The county commissioners of Marion County have 
granted a 50-year franchise to the Indianapolis, Greenwood & Franklin Street 
Railway Company to use one mile of the Shelbyville road, on either side of 
Bean Creek bridge. This gap completes the entire right of way and the road 
will enter Indianapolis, via Shelby Street and Garfield Park. The franchise 
will be void unless the road is built by July 1, 1900. The managers say the 
road will be completed by the holidays. 

FRANCHISE TRANSFERRED.—The franchise held by W. W. Huffman, 
of Anderson, and C. J. Weeks, of Alexandria, for the construction of an elec- 
tric line to connect Laporte and Michigan City, has been transferred to the 
Pittsburg syndicate, which owns and operates the lines at South Bend, Elk- 
hart and Goshen. The new owners of the franchise state that work will begin 
at once and that $150,000 will be expended on the plant. Cars are expected to 
be running between the two cities by Nov. 30. The line projected to Niles, 
Mich., has been abandoned. 

FACTIONAL STRIFE AT TERRE HAUTE.—The Boston syndicate, which 
recently came into possession of the street railway and the two electric light 
plants, is the successful bidder for lighting the streets, for a period of five 
years from February, 1900. Effort is now making to defeat the bid. It is claimed 
that there was a pretence only of making the company a home affair by put- 
ting Terre Haute men on the directory. The only bid against the company was 
by a gaslight company. The company’s bid is for $11.05 per light more than 
the present contract calls for. Criticism against the new company has arisen 
and politics is chargeable with the rise in the price of lights. The tax assess- 
ment was fixed at $250,000. The company paid $600,000 for the railway and the 
two electric light plants. The feeling is that it should have been assessed 
higher. The cry of monopoly is heard all around. 
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CHICAGO NOTES. 


Chicago, Ill., Aug. 5, 1899. 


MR. CHARLES FARR, president of the Farr Telephone Construction & 
Supply Company, has just returned to Chicago, from an extended cruise on the 
lakes. 

MR. G. G. LUTHY, general manager of the Royal Electric Company, of 
Peoria, Ill., was a welcome visitor in Chicago last week. He reports that they 
are running their factory night and day, having been obliged to put on two 
shifts. 

THE ILLINOIS TELEPHONE CONSTRUCTION COMPANY has just 
been incorporated, with a capital stock of $500,000. According to the papers 
filed with the Secretary of State, the purposes of the company are the operation 
of telephone and telegraph exchanges and the manufacture of electrical devices. 
Plans are on foot for the construction of a new system by the corporation act- 
ing under the grant recently given by the Chicago City Council. A. G. Wheeler, 
Edward J. Judd and Louis J. Behan are the incorporators. The company has 
already secured rooms in the Rookery Building, with offices adjoining those 
of the Strowger Automatic Telephone Company. Mr. Wheeler predicted a great 
future for the new concern, but refused ta say when the corporation would take 
advantage of its charter. ‘Some legal questions remain to be settled before we 
go ahead,” said he. ‘Just as soon as these are cleared up there will be no delay 
by our constructors.” 

INDEPENDENT TELEPHONY.—Officials of the Illinois Telephone & Tel- 
egraph Company are elated over the results during the first twenty-four hours 
that the public has had a chance to subscribe to an independent telephone 
company. The blanks and prospectuses sent through the mails to possible sub- 
scribers of the company brought back 500 signed contracts from business men, 
and the number is being increased with every mail. President Wheeler says 
of the situation: ‘‘Our success is far beyond what we had ever hoped for. We 
have more applications than we can handle, and if the business keeps up at 
the same average rate we will have more subscribers when we open our ex- 
change next spring than the Chicago Telephone Company has to-day after its 
years of operation. The automatic feature of our system is going to be pop- 
ular. ‘Prompt, private, perfect’ is our motto, and the people are beginning to 
realize that that is just what we are going to give them. A telephone where 
you dispense with the operator, saving much time and annoyance, and also 
one that is absolutely private, is something that has been wanted for a long 
time. Every one who sees our system in working order here in our offices is 
charmed with it and wants one immediately.” 
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ST. LOUIS NOTES. 


St. Louis, Mo., Aug. 5, 1899. 


FORMAL TRANSFER OF RAILWAYS.—A meeting of the stockholders 
of the Union Depot Railway Company and also of the Grand Avenue Railway 
Company will be held Aug. 9 to vote upon a proposition to sell and transfer 
both lines, franchises and other property to the United Railways Company. 
The meeting will be formal. 

AN ELECTRIC RAILWAY PURCHASED.—The St. Louis & Belleville 
Electric Railway Company, which operates a double track line between East 
St. Louis and Belleville, purchased, on July 31, the St. Louis, Belleville & Sub- 
urban Electric Railway, which also operates a line between the same cities. The 
consideration was $475,000. The purchase price covers all the franchise and 
property of the Suburban. 

KANSAS CITY, MO.—Benjamin Schnierle, receiver of the Tri-State Tele- 
phone Company, has sold at public outcry the property and franchises of the 
company. The property was bid in by the Missouri & Kansas Telephone Com- 
pany for $2,310. The new owners, it is understood, have assumed all the obliga- 
tions of the old company, and will continue the operation of the long distance 
telephone system with many improvements. The line is to be newly equipped 





and operated in connection with the other lines belonging to the same com- 
pany and will be a part of a great system of toll lines covering all parts of 


Missouri and Kansas. 
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THE CENTRAL TELEPHONE AND ELECTRIC COMPANY has just 
received an order for bridging 25 long-distance telephones on 150 miles of 
line, at Opal, Wyo. It is also having a large trade in the Southwest with 
independent telephone systems, which are owned by private parties, who have 
made arrangements with the Bell Telephone Company to rent their trans- 
mitters and receivers at a normal charge, and thereby become local agents of 
the Bell Company and secure long distance connections over the latter’s lines. 
The local exchange remains the installer’s individual property. Among the 
towns which have purchased telephone goods other than transmitters and re- 
ceivers to be used on Bell lines, are Bowie, Tex., Magnolia, Ark., and Dar- 
danelle, Ark. 





TEXAS AND MEXICO NOTES. 


Austin, Tex., Aug. 3, 1899. 
MR. H. B. ORBAN, an American electrical engineer, proposes to establish 
a new electric light and power plant in the town of Montemorelos, state of 
Tamaulipas, Mexico. 


AMERICAN APPARATUS FOR MEXICAN MINES.—Several of the 
larger mines in the Parral District, State of Chihuahua, Mexico, are to be 
equipped with electric light and power plants. The machinery for these im- 
provements has been ordered from the United States. 


ELECTRIC POWER TRANSMISSION IN MEXICO.—The demand for 
electric power transmission machinery for plantation use is growing in the 
southern states of Mexico. A large shipment of machinery of this class from 
New York City was recently received at Vera Cruz, Mexico, consigned to ex- 
tensive sugar and coffee planters in that state. 


TELEPHONE CONSTRUCTION IN MEXICO.—The War Department of 
Mexico has contracted with the firm of G. & O. Braniff, of the City of Mexico, 
to furnish the material and to construct all the telephone lines that may be re- 
quired by that department. This is a very important contract, as the govern- 
ment proposes to build many extensions of military telephone lines throughout 
the country. 


A PECULIAR ACCIDENT happened to the municipal electric light and 
power plant at Austin, Tex., on the night of July 30. One of the sluice gates 
gave way, causing a greatly increased volume of water to pour through and 
upon the turbines. This accelerated the speed of one of the dynamos to such 
an extent that the belt pulley burst into many pieces. Several pieces were 
hurled through the roof, and fell in close proximity to crowds of people who 
were enjoying themselves on board the pleasure boat Ben Hur, on the lake 
near the power house. The frame of the dynamo was wrecked and the belt 
torn to: pieces. 


MEXICO CITY’S FIRST ELECTRIC RAILWAY.—The formal inaugura- 
tion of the first electric railway to be built in Mexico will take place in the 
City of Mexico about Sept. 16. The work of converting the Federal District 
Street Railway Company’s system in that city from mule to electric power is 
making good progress. Most of the material which had been ordered from 
the United States has arrived. The greater part of the heavy rails from the 
suburb of Guadaloupe to the limits of the city at Peralvilie, thence to the 
Zocalo, and on to the south at the Piedad Gate, and thence to the suburbs 
of Tacubaya, San Pedro, Mixcoac and San Angelo, are laid, and the erection of 
the poles for the transmission wires is now in progress. 


IMPORTANT MEXICAN WATER POWER CONCESSION.—Mr. Robert 
Maxwell, a well-known American resident of Mexico, has been granted a con- 
cession by the Mexican Government to utilize for motive power the waters of 
the Blanco River, at a point known as Los Mixos, below the falls of Tuxpango. 
in the District of Orizaba, State of Vera Cruz. The terms under which this 
important and valuable concession was granted require that the surveys must 
begin within six months; the plans for the extensive improvements must be 
submitted to the Government for approval within twelve months, and the 
construction of the hydraulic and electric plants must begin within twelve 
months after the approval of the plans. The plant must be completed and 
placed in operation within six years. The construction work will be con- 
ducted under the supervision of a Government inspector. 


neni inetimenenseenstttidce 
PACIFIC COAST NOTES. 


San Francisco, Cal., Aug. 3, 1899. 


THE SOUTHERN PACIFIC Railroad Company has applied for a franchise 
for an electric railroad in Berkeley, Cal., North Berkeley being the terminus. 
It is supposed that the company wishes to substitute electric cars for its local 
trains to North Berkeley. 

THE KURTZ ELECTRIC LIGHTING SYSTEM will be in operation in 
Woodburn, Ore., by Oct. 1 next. A jo-year franchise has been granted Mr. 
Kurtz for a light and water plant, the town authorities reserving the right to 
buy the plant at cost price in three years from the date when it goes into 
operation. 

THE FIRE ALARM AND POLICE TELEGRAPH SYSTEM of San Fran- 
cisco has been seriously inconvenienced by the discharge of all but one of the 
line inspectors. This was necessitated by the supervisor’s retrenchment of the 
city’s expenses, they having been pledged before their election to run the city 
within the ‘Dollar Limit.” The Fire Department, also, will be badly crippled. 

MR. E. M. FRASER, who invented an electric elevator system that has been 
in successful operation in San Francisco for two years, recently left for New 
York City. The Otis Elevator Company appreciated the good points of the 
new system so thoroughly that Mr. Fraser was offered an electrician’s position 
at the company’s factory in Yonkers, with a very flattering salary. It is under- 
stood that the business of the Fraser Electric Elevator Company will hereafter 
be merged with that of the Otis Company. 
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THE SNOQUALMIE CYCLOIDAL IMPELLER is the formidable title of 
the water wheel that is driving the generators of the Snoqualmie Falls Power 
Company’s new plant, which is to transmit current to Seattle, Wash. Mr. 
Thomas T. Johnson, engineer in charge of the generating station, is the in- 
ventor of this new departure in hydraulic engineering. It operates smoothly 
under a head of 270 feet. The motor is very heavy, but an efficiency of 91 per 
cent. of the theoretical power of the water is claimed. Only six men will be 
required to operate the 6coo-hp plant when it is in good running order. 


a 
CANADIAN NOTES. 


Ottawa, Ont., Aug. 5, 1899. 

THE KOOTENAY ELECTRICAL SUPPLY & CONSTRUCTION COM- 
PANY has offered to supplement the present electric plant and divide the 
system at Nelson, B. C., into two distinct services, supplying the necessary 
machinery for $7575. 

MR. F. A. HUNTRESS, of Halifax, Nova Scotia, manager of the Halifax 
Electric Street Railway Company, has recently returned from a trip to the 
West Indies, where he has been looking over the field, with a view to securing 
electric street railway franchises. 

DEVELOPING WATER POWER IN NEW BRUNSWICK.—Mr. Rice, 
hydraulic engineer of Dayton, Ohio, is consulting engineer for the Grand Falls 
Water Power Company, of Grand Falls, New Brunswick. This company pro- 
poses to develop the power of the Tobique River, in that province. 


DEVELOPING FENELON FALLS.—The Light, Heat & Power Company, 
of Lindsay, Ont., is contemplating the immediate development of 1000-hp at 
Fenelon Falls, which will be transmitted to Lindsay, a distance of 14 miles. 
The hydraulic engineer in charge is Mr. C. H. Mitchell, of Niagara Falls, 
Canada. 


ELECTRIC RAILWAY AT WOODSTOCK.—Dr. S. Lieter Ickes, of the 
firm of Ickes & Armstrong, electric street railway promoters of Harrisburg, 
Pa., was again a visitor at the city of Woodstock, Ont., a few days ago, in 
connection with the project to construct an electric railway between Wood- 
stock and the neighboring towns. It is expected that the first line will be 
built to Hickson and Embro. 


THE TORONTO STREET RAILWAY FRANCHISE.—The 30-year fran- 
chise to the Toronto Street Railway Company was granted in 1891. The city, 
under the terms of the franchise, receives 8 per cent. of the company’s re- 
ceipts, up to $1,000,000, and 10 per cent. of the receipts over and above this 
amount. Besides this the company pays to the corporation a certain mileage 
allowance. The city’s share of the receipts from the company now amounts to 
about $164,000 per annum. 


THE RAGGED RAPIDS POWER TRANSMISSION.—It is announced 
that the Royal Electric Company of Montreal, Quebec, has been awarded the 
contract for the Ragged Rapids power transmission scheme of Orillia, Ont., 
the original contractors having thrown up the work. The tender of the Royal 
Electric Company is said to be $71,000. This is $3800 more than the first con- 
tract price, but considerable additions have been made. The company under- 
takes to furnish lighting by Nov. 1 and power by Dec. 1. 


THE MONTREAL ELECTRIC STREET RAILWAY is to place an elec- 
tric pay car in the service, so that the men, instead of receiving their monthly 
stipend at the company’s office, will be paid at the various centres. The new 
pay car is constructed much on the same principle as the regulation mail car 
used in many places in the electric street railway service. The car is divided 
into two compartments. One is merely a passageway through which the person 
receiving money will pass, entrance being made at one end of car and exit 
by the other. The other compartment is occupied by paymaster and checker, 
properly screened and guarded. 


General Hews. 


THE TELEGRAPH AND TELEPHONE. 


EAGLE POINT, ORE.—A telephone line now connects Eagle Point, Ore. 
with Central Point. 

PHILADELPHIA, PA.—The Chester County Telephone Company will ex- 
tend its lines to many Montgomery County towns. 

CENTREVILLE, TENN.—The Cumberland Telephone Company is making 
arrangements to establish a local telephone system at this place. 

ST. ALBANS, VT.—A franchise has been granted to the New England Tel- 
ephone & Telegraph Company to locate its poles and wires in the streets and 
highways of the city. 

MARQUETTE, MICH.—Plans have been prepared for the erection of a new 
telephone exchange in this city, by the Bell Company. It will be of fireproof 
construction, and two stories high. 

MICHIGAN.—Rumor has it that the Michigan Bell Telephone Company and 
the independent Detroit Telephone Company, have plans for a consolidation. 
The report has not been confirmed. 

OZARK, MO.—The Ozark Telephone Company has put in a telephone sys- 
tem at Lebanon. The company has secured a franchise for Buffalo, Dallas 
County, and will begin work on a forty-mile toll line, with five stations. 

KANSAS CITY, MO.—Work is to begin at once on an extension of the 
Chicago Telephone line to New Lenox. It is understood that connections 
are to be made along the route so as to afford telephone facilities for the farm- 
ers of that district. 

BATTLE CREEK, MICH.—The Michigan Bell Telephone Company bought 
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of Mary J. Roe one of the most valuable business lots on East Main street, and 
will immediately commence the erection of a brick block in which it w.ii tocar 
its exchange and offices. 


PHILADELPHIA, PA.—The Mercer and Erie County independent tele- 
phone companies entered into a traffic agreement yesterday, with a view of 
extending their lines to Pittsburg and Cleveland. The new company will com- 
nete with the Beil Telephone Company. 


TRAVERSE CITY, MICH.—The new telephone company that was organized 
last fall under the name of the Northern Michigan Telephone Company, and 
put in an exchange at Traverse City, was sold on July 25 on a chattel mortgage 
to W. W. Wheelock. Whether it will be continued or not is a question, as it 
has been a losing venture from the start. 


THE CINCINNATI BELL TELEPHONE directory contains a feature 
which is worthy of much wider use. It is a numerical list of the telephones, 
showing, in the order of their numbers, the page in the directory on which any 
number may be found. The directory is like any other directory, the names 
being arranged alphabetically, without any reference to the numerical order 
of their respective instruments. 


PLATTSMOUTH, NEB.—The Western Independent Long-Distance Tele- 
phone Company has filed articles of incorporation with the Secretary of State. 
Capital, $100,000; incorporators, Charles C. Parmele, Thomas E. Parmele, 
Thomas H. Pollock and Thomas H. Ewing. The company will build full cop- 
per metallic circuits, its object being to connect the principal cities and towns 
in Nebraska, Iowa and Missouri. 


THE PLATTSMOUTH TELEPHONE COMPANY, which has been doing 
business as a company since Jan. 1, 1899, has incorporated, with a capital of 
$50,000. The incorporators are Charles C. Parmele, Thomas E. Parmele and 
T. H. Pollock. The company will do a general telephone and telegraph busi- 
ness in Cass County, with headquarters at Plattsmouth, Neb. It started orig- 
inally with roo telephones; it now has 300 and over,1o0 miles of toll lines. 


FARIBAULT, MINN.—The Citizens’ Telephone Company has arranged 
with the Greene & Western Telephone Company to run its line in connec- 
tion with the line the latter company intends putting in from Minneapolis and 
St. Paul. This will be completed in thirty days, and will run from here to 
Mason City, Ia., where it will connect with about 200 miles more wire. The 
Citizens’ Company hitherto has been a local company only, with no long dis- 
tance connection. 

CINCINNATI, O.—The Muncie telephone plant, built three years ago by 
Zachariah Holbrook, of Chicago; Dr. Griffith, of Muncie, and others, and 
which has since been operated in opposition to the Bell Company at a 
greatly reduced rate of tolls, has been sold to Capt. D. F. Allen and J. H. 
Hedgecock, of Frankfort. The gentlemen are capitalists interested in the in- 
dependent telephone at South Bend. This plant represents an expenditure 
of $45,000, and was sold for $30,000 cash. Superintendent Palmer will remain in 
charge. 

KANSAS CITY, MO.—The Independent Telephone Company has petitioned 
for a franchise from the Council to do business in Kansas City. The death of 
George F. Putnam, one of the organizers, caused some delay, but the company 
has gone on making contracts, to be effective when a franchise shall be granted 
and a plant built, until it now has 2700 contracts with prospective subscrib- 
ers. The contracts all run for three years, and are on the following scale: 
Business telephones, $48 a year; house telephones, $30 a year; group lines, 
several families on one wire, $18 a year. 

WIRELESS IN ALASKA.—A. M. Walker, an operator at Bennett City for 
the Dominion Telegraph line, has sent to Ottawa for wireless telegraph instru- 
ments, to be used between Bennett and Vancouver, 800 miles. The Bennett 
City station will be located on a mountain peak 5000 feet above the sea level 
and 2500 feet above Lake Bennett. Dr. A. T. Porter, of Amherst, N. S., and 
W. A. Anderson, a business man of Bennett City, are publishing legal notices 
to the effect that they will apply to the next session of the British Columbia 
Parliament for a franchise to operate a wireless telegraph system between Van- 
couver and Bennett. They hope to get an exclusive franchise. 


ERIE TELEPHONE.—President Glidden, of the Erie Telephone system 
says that the company is rapidly securing permanent locations for its central 
exchange systems in the principal cities of its territory. The company already 
owns 56 lots of land in 32 cities, and now occupies 25 buildings, constructed ex- 
clusively for telephone service, with five exceptions. The value of the real 
estate owned is about $1,200,000. Mr. Glidden says the company has in process 
of construction 31 buildings and contemplates purchasing six additional lots 
upon which exchange buildings will be erected. When completed the Erie 
Company will own 62 buildings located in 39 cities. The real estate is distrib- 
uted as follows: In the Dakotas, 2; in Minnesota, 7; in Wisconsin, 12; in Mich- 
igan, 20; in Cleveland, O., 7; in Arkansas, 3; in Texas, 11; total, 62. The 
total amount invested in real estate when all the work of this character is com- 
pleted will be about $2,000,000. 

BELL OUTPUT.—By contrast with last year the American Bell Tele- 
phone business still continues very heavy, and the number of instruments 
put into service during the past month was the largest, for a midsummer month, 
in the history of the company. It is in this season, more than in any other, 
perhaps, that the telephone service is least needed in business circles, but the 
business conditions this year are so much better than usual that the falling off 
in the service has been relatively very light. The instrument output statement 
for the month ending July 2oth, and for the seven months of the fiscal year, 
to the same date, shows, in detail and comparatively, as below: 


1899. 1898. Ine. 

Gross output ........ pesdckaas rien eereus 48,873 21,551 27.322 
OUMPRGN ioe eb escdeccieeccvevedcane’ 18,0: 10,011 £017 
WEG: aess Rinawiekhsicndee i sae seaeeiee 30,845 11,540 19,305 
Since Dec. 2oth: 1898-99. 1897-98. Inc. 
CORE CURE ica ck 046 ids 609k 06 4 00 owccode 389,809 187,884 202,015 
NNO obs c.0ne sa keentias Casa c cone eenas 109,765 83,306 26,459 
DUO 55S cvads dnesed tenes ctaesGPeveene « 280,134 104,578 175,566 
Total Gutetandlee: 6oisscc0iecnssnenseesd 1,405,384 1,023,609 381,685 
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ELECTRIC LIGHT AND POWER. 





COLUMBUS, O.—The Shreve Electric Light & Power Company, of Shreve, 
O., has been incorporated, with a capital stock of $8000. 

HARRISBURG, PA.—The franchises of the Harrisburg Electric Company 
have been formally transferred to the reorganized corporation—the Harrisburg 
Light, Heat & Power Company. 

GLEN’S FALLS, N. Y.—The Delaware & Hudson Company is experiment- 
ing with electricity for lighting its cars, and if it proves a success, all the 
coaches of the road will be fitted up. The electricity is generated by power 
from the running gear, and is stored in storage batteries underneath the car. 

NASHUA, N. H.—The Nashua Light, Heat & Power Company held its an- 
nual meeting and elected these officers for the coming year: Directors—Fred 
W. Esterbrook, James H. Tolles, George E. Anderson, Walter A. Lovering and 
Frank E. Anderson; F. W. Esterbrook, president; Frank E. Anderson, treas- 
urer, and James H. Tolles, clerk. 

COLUMBIA, S. C.—The Columbia Canal Company, with 16,000 developed 
horse-power, and the Saluda Water Power Company, with 7000 horse-power, 
have been purchased from their New England owners for $800,000 by W. B. 
Smith Whaley, of this city, and J. L. Coker, of Darlington, S. C. It is un- 
derstood the three mills and canal will be consolidated into one company, with 
$3,000,000 capital. John E. Searles, of New York, is taking active interest in 
cotton mills here, and he is believed to be backing the canal purchase. 

TERRE HAUTE, IND.—The Board of Public Works let the contract for 
the street lighting to the Street Railway Company, which also owns the two 
electric plants in the city. The price under the new contract is to be $75 per 
light of 2000-cp, all-night schedule. This is $11.05 more than the pres- 
ent contract, but it is generally conceded that it is a fair price, because it is 
below the average price in cities which are lighted by contract. It is under- 
stood that the company will build a power house on the banks of the Wabash, 
where will be consolidated the two electric lighting plants and the street rail- 


way power plant. 
eens eeeneeneseeeneEn 
THE ELECTRIC RAILWAY. 


EASTON, PA.—The Easton Consolidated Electric Company secured the 
right of way for a trolley extension through Freemansburg. 

FAIRFIELD, ME.—The Railroad Commissioners have approved of the plans 
and location of the extension of the Benton & Fairfield Street Railway. 

PHILADELPHIA, PA.—The Union Traction Company has met the public 
demand by placing red lights on the rear end of its Willow Grove cars. 

WASHINGTON, D. C.—The Potomac & Severn Electric Railway Company 
has been granted the right of way over several of the streets of Annapolis. 

DOWNINGTON, PA.—Efforts are being made to secure the extension of 
the Philadelphia & Westchester Traction Company’s lines through this city. 

MONCTON, N. B.—The street railway company has plans prepared for ex- 
tensions to its system and the establishment of a park on the outskirts of the 
city. 

COLUMBUS, O.—The Columbus Street Railway Company reports net earn- 
ings for July increased 119 per cent., and for the seven months increased 45 
per cent. 

FORT WAYNE, IND.—Mr. H. C. Rockhill has been appointed receiver to 
conduct the sale of the Fort Wayne Consolidated Street Railway Company. No 
date of sale is named. 

THE BOSTON, MILTON & BROCKTON STREET RAILWAY COM- 
PANY has been authorized by the Railroad Commissioners to issue $40,000 
additional stock and $100,000 bonds. 

ATLANTA, GA.—The Atlanta Railway & Power Company contemplates the 
erection of a power house to cost $750,000. Power will be furnished for the 
Consolidated trolley lines, and other purposes. 

HUNTSVILLE, ALA.—The incorporation papers of the Huntsville Railway, 
Light & Power Company were filed in the Probate Court, all of the capital 
stock of both companies having been subscribed. 

DETROIT, MICH.—Mandamus proceedings will shortly be commenced 
against the Detroit Citizens’ and the Fort Wayne & Belle Isle Railway Com- 
panies to test their right to operate their roads on a straight five-cent fare 
basis. 

DETROIT, MICH.—The Port Huron & Port Austin Electric Railway Com- 
pany has been incorporated to construct and operate street railways. Capital, 
$25,000. Incorporators: M. A. McCarron, F. H. Cranford, Detroit; F. T. Sin- 
clair, Port Austin. 

CORPORATION PERFECTED.—Articles of incorporation were filed on 
July 17, with the Secretary of State, by the Indianapolis & Martinsville Trac- 
tion Company, of Indianapolis. Capital, $500,000, with P. H. Fitzgerald, S. R. 
Holt, J. C. Tarkington, Frederick Joss, and Joseph T. Elliott, Jr., as stock- 
holders. 

NEW HAVEN, CONN.—It is stated that the New York, New Haven & 
Hartford Railway Company is now laying plans to convert the old steam road 
from Berlin and Meriden to Middletown into a third-rail electric system. Plans 
have been under way for months to make of Derby and Ansonia, Conn., the 
centres of an extensive State third-rail system. 

GARDNER, MASS.—The selectmen of Gardner have granted to the Gardner 
& Templeton Street Railway Company a franchise to lay its tracks from the 
Templeton town line to West Gardner Square. The franchise provides that no 
railroad or railway freight car shall be carried or handled over the part of the 
road between Parker mill crossing and West Gardner Square. 


GLENS FALLS, N. Y.—The annual meeting of the Glens Falls, Sandy Hill 





& Fort Edward Street Railroad Company was held recently, when the fol- 
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lowing officers were re-elected by the directors as follows: J. M. Coolidge, 
president; Loren Allen, vice-president; F. F. Pruyn, secretary and treasurer. 
Owing to the expense of paving the usual quarterly dividend was not declared. 


KANSAS CITY, MO.—The upper house of the council on July 17 granted 
the Metropolitan Street Railway Company three new franchises, all for the 
West and South sides. In the lower house they were referred to the Streets, 
Alleys and Grades Committee. In exchange for the privileges the company 
has voluntarily offered to give the city two per cent. of the gross receipts of 
all business originating on the new lines. 


WASHINGTON, D. C.—The Stevens syndicate, as the capitalists controlling 
the Washington Traction & Electric Company are popularly called, has se- 
cured another suburban feeder for its extensive city system of street and 
suburban railroads. Some time ago an option was obtained by Mr. O. ‘f. 
Crosby on the Kensington & Chevy Chase Railroad, running between the two 
Maryland towns named, and hitherto a substantial feeder of the Capital Trac- 
tion Company’s Chevy Chase branch. 


KEOKUK, IA.—A project is on foot to build an electric road between this 
city and Peoria, Ill. James H. Anderson, acting as attorney for J. C. Hubinger, 
has already secured options on the right-of-way from many Hancock and Mc- 
Donough County property owners. It is possible that the water power of 
the Des Moines Rapids at this point will be developed to furnish power for 
the railroad. The plan includes branch lines to all important places not on 
the direct line. Franchises will be asked from the Hamilton and Carthage 
Councils. 

JAMAICA, L. I., N. Y.—The Department of Public Buildings, Lighting and 
Supplies of the Borough of Queens has issued permits to the New York & 
North Shore Railroad Company, a kindred organization to the New York 
& Queens County Railroad Company, to erect poles and string wires along 
the line of its proposed route, in the towns of Flushing and Jamaica. This 
line will furnish the people of Flushing with a direct line to Rockaway Beach 
for a twenty-cent fare and a chance for a quick connection with the Brooklyn 
shopping district on Fulton street by the line of the Long Island Railroad. 


ROCKVILLE, MD.—A charter has been granted to the Silver Spring & 
Sandy Spring Railroad Company for passenger and freight traffic, as well as 
electric light and telephone communication between the two points in Mont- 
gomery County. The amount of capital stock is $50,000, with power to in- 
crease it to $200,000 within six months. The incorporators are Warren Choate, 
of Rockville; Alexander T. Hensey, of Washington, and Henry Nichols, Allan 
Fres and W. P. Springer, of Silver Spring. The road, it is said, will be built 
with New York capital, and the electric power will be obtained from either the 
Brightwood division of the City & Suburban Road, or developed by water 
power at Burnt Mills. 

TOLEDO, OHIO.—The Toledo & Adrian Electric Railroad Company has 
organized and elected the following-named officers: President, I. E. Kniseley, 
of Toledo; vice-president, Fred W. Hayes, Detroit; treasurer, Alexander Smith, 
Toledo; secretary, George H. Beckwith, Toledo; general manager, Lester F. 
French, Detroit. The right of way for the entire road has been secured, except 
an entrance to Toledo, and that has been asked for. The cars will probably 
come into Toledo over the Toledo Traction Company tracks, and a terminal 
and station will be put up for passengers. The contract will be let this month 
for the road work and power house. The latter will be located at Sylvania. It 
is understood that there will be little difficulty in getting a Toledo entrance. 

CHICAGO, ILL.—The Chicago, Milwaukee & St. Paul Railway Company has 
discontinued its suburban service north of its Evanston station at Davis street. 
This was by agreement with the Chicago & Milwaukee Electric Railway Com- 
pany, which may complete its line from Milwaukee to Evanston in the near 
future. The Chicago & Milwaukee will transfer passengers from north of 
Evanston to the Chicago, Milwaukee & St. Paul at Evanston, and may enter 
the city at the same rate as formerly. President Miller, of the Chicago, Mil- 
waukee & St. Paul, says there is no special significance in the charge. It is 
merely desired, he says, to provide better service for the district south of Davis 
street, and he thinks the connection of Milwaukee and Chicago by an electric 
line is in the dim and distant future. 


——$ $$ $$ 
THE AUTOMOBILE. 


THE DAVIS AUTOMOBILE, which started some weeks ago from New 
York for San Francisco, has barely yet reached the borders of this State. 


THORNYCROFTS.—The great English torpedo boat firm of Thornycrofts 
has gone into the automobile business in England, believing there is big 
money in it. 

AUTOS IN GERMANY.—The first automobile club of Germany has just 
been organized. The Duke of Ratibor is its president, and Prince Hohenlohe 
and Count von Schonbom are vice-presidents. A number of the highest aris- 
tocracy are members. 

WOODS MOTOR VEHICLE COMPANY, or, as it is generally known, the 
Fischer Equipment Company, is being reorganized for extensive development, 
with leading Canadians and New Yorkers in control. One of its hansoms has 
been frequently seen of late on New York streets. 

THE PHILADELPHIA MOTOR CARRIAGE COMPANY has been incor- 
porated in Philadelphia. It will carry on a business of buying, selling and deal- 
ing in vehicles propelled by electricity, etc. Capital, $1,000,000. Incorporators, 
C. P. King, of Philadelphia, Pa.; J. T. McGraw, C. R. Durbin, F. H. Treat, 
Claude S. Jarvies, all of Grafton, W. Va. 

LANCASTER MOTOR COMPANY.—At Trenton, N. J., on Aug. 2, the 
Lancaster Motor Company, with a capital of $5,000,000, filed papers of incorpora- 
tion. The incorporators are Percy C. Hamilton, Pittsburg; George S. Stid- 
well, T. Reginald Horley, and Byron Traver, New York City, and Joseph V. 
Clark, Jersey City. The purpose of the company is to control the American 
patent of Frederick William Lancaster, of England. 
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AUTOMOBILE DELIVERY WAGONS IN BROOKLYN.—Messrs. Abra- 
ham & Strauss, a dry goods firm of Brooklyn Borough, New York City, have 
within the past few days inaugurated a horseless vehicle delivery service. The 
vehicles are driven by electric power, and are capable of sustaining a speed of 
ten miles an hour. They have a carrying capacity of 1250 pounds. They are 9 
feet long and 6 feet 6 inches wide. The front wheels are 32 inches in diameter, 
and the rear 42 inches in diameter, with wooden spokes and solid rubber tires. 


CHATTANOOGA, TENN.—A $500,000 company has been organized at Chat- 
tanooga, mostly with Pennsylvania capital, to manufacture automobiles. The 
Harding Manufacturing Company, of Nashville, making agricultural imple- 
ments, and capitalized at $75,000, will be consolidated with the new enterprise. 
This will be the first automobile factory started south of the Ohio River, and 
the outlook for it is bright. The company will give employment to 350 mechan- 
ics. Mayor Edward Watkins, of Chattanooga, has donated a large tract of land 
to the company. 

DEMAND FOR AUTOMOBILE DRIVERS IN LONDON.—It is stated 
that much of the ill-luck of the Electric Cab Company in London, in main- 
taining its automobile service, is due to the fact that its drivers are hired by 
society automobile enthusiasts, who pay the men higher wages than the com- 
pany pays. Society people watch for good men plying for hire in the streets, 
and offer them tempting wages. Some are given as much as $15 a week, and 
off they go. After all the trouble of training drivers, no sooner are they seen 
on the streets than somebody snaps them up as private coachmen. Many of 
these are old hansom drivers, and the company is left absolutely without a 
man to drive its machines. 


NEW ENGLAND ELECTRIC VEHICLE.—Delay in obtaining structural 
iron has interfered somewhat with the plans of the New England Electric Ve- 
hicle Transportation Company. Construction work on its building, sufficient to 
make it habitable, is not now expected to be completed inside of a month, and 
until then the company will not increase its equipment of vehicles in Bos- 
ton. Newport will this year be the principal scene of its operations. The 
company has 20 vehicles in operation there, and will have 10 more within two 
weeks. The company rents to customers these machines at $150 per month and 
cannot obtain sufficient vehicles to supply the demand. The ten machines which 
are to be added to its Newport equipment have already been leased for the 
season. 


NEW JERSEY.—The New Jersey Electric Vehicle Transportation Company 
has filed papers with the Secretary of State of New Jersey increasing its capi- 
tal stock from $100,000 to $1,200,000. This is one of the branch concerns organ- 
ized by the Electric Vehicle Company. James E. Hayes, the president of the 
New Jersey Company, who filed the papers in person at the Secretary of State’s 
office, said the company would soon have automobiles in operation in the 
larger cities and towns and at the seaside resorts in New Jersey. The com- 
pany will make connection from New York to Philadelphia. Mr. H. McL. 
Lloyd, of the parent electric vehicle company, is operating a combination elec- 
tric vehicle and electric plant at Seabright on a small scale, but with most 
gratifying results. 


A LONG RUN.—Manned by Elwood Haynes and E. L. Apperson, an auto- 
mobile phaeton arrived in New York City from Kokomo, Ind., at a quarter past 
four o'clock p. m. on Aug. 5, after having made the longest automobile trip on 
record in the United States. The distance, approximately that of 1050 miles, 
was made in twenty days, although no effort was made to attain the highest 
speed of the machine. Aside from two punctures, which occasioned considerable 
delay, there were no accidents, and the mechanism of the carriage operated in a 
satisfactory manner. Mr. Haynes is president of the Haynes-Apperson Com- 
pany, of Kokomo, by which concern the machine was built. The machine is a 
doctor’s phaeton, with seats for two, covered by an ordinary buggy hood. It 
weighs 1500 pounds, and is operated by a double cylindered gasoline motor of 
five and three-quarters horsepower. 


THE CLEVELAND AUTOMOBILE COMPANY, of Cleveland, with a cap- 
ital of $500,000, is soon to be incorporated, with Col. B. Hart as president. The 
company has acquired the large building in the heart of the city formerly occu- 
pied by the Cleveland Athletic Club and it is to be used as a factory, riding 
school and automobile club house. The club idea is to introduce the practica- 
bility of the automobile to the public. The riding school is to be equipped 
similar to that conducted by M. Charron in Paris, and will have dummy figures 
of foot passengers distributed about the floors in order that pupils may learn to 
handle a carriage perfectly before they are allowed on the streets. A portion 
of the building will be fitted up as a club and the vehicles of club members 
will be taken care of and batteries charged while they wait. The company will 
manufacture electric carriages and will make a business of renting them. 


AUTOMOBILES IN INDIANAPOLIS.—The real fad among the wealthy 
at Indianapolis this summer is the automobile. Last summer only one of the 
vehicles made its appearance on the streets, but this summer a score or more 
excite the wonder and interest of the people because of the different designs 
and character. The number for both business and pleasure are increasing 
every day. Society women are among the devotees of the “runabouts,” and 
livery men realize they must be kept for hire instead of horses. The Indiana 
Bicycle Company is overcrowded with orders and a dozen other manufacturers 
are turning attention to the production of these vehicles in order to supply the 
mand. Indianapolis is peculiarly adapted to the use of the automobile and 
their practicability and popularity are insured. Many retail bicycle dealers 
are engaging in their sale and they are placed as readily as they can be pro- 
cured. 


AUTOMOBILES FOR MAIL DELIVERY.—A Washington despatch states 


that with a view of testing the value of automobiles for the collection and de- 
livery of mail, the Post Office Department has authorized William G. Edens, 
an assistant superintendent of the Free Delivery Division, who has been inves- 
tigating this subject, to make a proposition to an Indiana firm of automobile 
manufacturers to equip the office at Alexandria, Ind. Free delivery is to be 
established at Alexandria, and it is proposed that the company shall 
put in service there sufficient automobiles to enable the carriers to 
perform all the work of collecting and delivering the mail by their aid, so 


as to demonstrate whether or not the service can be more quickly and more sat- 


isfactorily performed by the use of these machines. If the test proves satisfac- 


ELECTRICAL WORLD anp ENGINEER. 





Vot. XXXIV. No. 7. 


tory a number of the machines may be purchased. Arrahgements are being 
made for a test of an automobile mail-collecting wagon in this city. It will not 
have room for clerks, as the large wagon in service has, but will be used 
simply to collect the mail from the letter boxes and deliver it at the city post 
office, as is now done by the carriers in their wagons. 


sitar tlecisnecli dthtBincttichonarad 
PERSONAL. 


MR. W. H. MEADOWCROFT.—So5 

i gouty. 887 - long has been the connection of this 
16 gentleman with the General Electric 
Company, and its predecessors, the 
news that he has severed his relations 
with it, gives a shock. The announce- 
ment of his intention was given in our 
pages last week, and the change has 
now been made. Mr. William H. 
Meadowcroft came to the United 
States from Manchester, England, in 
1875. Prior to his departure from his 
native city he had been employed in a 
law office. Shortly after coming to 
America he entered the law office of 
Carter & Eaton, at 346 Broadway, New 
York, and remained with that firm and 
its successors over five years. While 
there he studied law, and was admitted 
to the New York Bar in May, 1881. 
Major S. B. Eaton, of the above law 
firm, had accepted the vice-presidency of the Edison Electric Light Company 
early in that year, and Mr. Meadowcroft left the legal profession after being 
admitted to the bar, and became assistant and secretary to Major Eaton in 
May, 1881, continuing in that position about four years. Mr. Meadowcroft 
has continued his association with the Edison Electric Light Company and its 
successors over 18 years. He has been engaged in various departments of the 
companies, including two years spent in the legal department. During the 
last six and a half years he has devoted his time to the miniature and decorative 
lamp business of the General Electric Company, a branch of the incandescent 
lamp department that was started by him in 1885. Mr. Meadowcroft has also 
taken an active part in the development of the Réntgen ray business of the 
company. In the last eighteen years Mr. Meadowcroft has witnessed and 
taken part in the growth of a wonderful business, and having been engaged 
in the early struggles of the parent Edison Companies, has been closely identi- 
fied with the electric lighting industry. In the early eighties he took a very 
active part in the work of the Edison Electric Illuminating Company, the 
Edison European Company and.the Edison Ore Milling Company, as well as 
in the various standardizing and other technical committees that were organ- 
ized in those days for operating the practical part of the business. He also 
wrote the first commercial pamphlet on incandescent lighting that was pub- 
lished in this country, and prepared all the catalogues of the Edison Companies 
up to 1884, as well as a number of booklets that were published in 1888 and 
1889, and also some other special catalogues in later years. His popular man- 
uals have sold probably better than any others of their kind, such as the “A 
B C of Electricity,” which has run through edition after edition, like any 
fashionable novel, and is still in great demand. A farewell banquet was ten- 
dered to Mr. Meadowcroft by his friends and associates in the Edison Lamp 
Works at Harrison. He made a very graceful speech, in which he expressed 
his regrets at parting from them. 

MR. W. C. WHITNEY returned home from Europe this week by one of 
the German steamers. 

MR. G. MARCONI, it is now stated, will not come to this country during 
the fall, as originally planned early in the year. He is too busy. 

MR. H. McL. HARDING has returned to New York City after a prolonged 
vacation on the Maine coast, where he is building a seaside summer home. 


MR. GEORGE CUTTING, a member of a well known firm of electrical 
manufacturers at Derby, England, has returned home after a very satisfactory 
trip through this country on business and recreation. 

MR. LOUIS J. STEELE, chief electrician of Verity’s Limited, is in this 
country on an engineering trip and has also thrown in a little excursion to the 





W. H. MEADOWCROFT. 


Alaskan glaciers just to cool off during the hot spell. 

MR. WILLIAM L. ELKINS, who is at the head of the great syndicate con- 
trolling the street railway and gas privileges of a large number of cities, began 
life as an errand boy in a grocer’s store. Mr. Elkins is a native of West Vir- 
ginia, and was born in 1832. 

PROF. F. B. CROCKER, of Columbia University, has returned home safe 
and well after a ten months’ trip around the world. Some of his experiences 
and observations have already been recorded in these pages. He had but ten 
wet days on the whole trip. His last stay, in England, was but brief. 


MR. ARTHUR WARREN, to whose skilled journalistic hand may be attrib- 
uted much of the clever work done recently in the international press as to 
Westinghouse plans, projects and big orders, has returned home and gone up to 
his hotel on the coast of Maine for a week or two of well earned rest and de- 
cided change of occupation. 

MR. E. E. WOODWARD, of the Woodward Governor Company, Rockford, 
Ill., has been making a trip through the East with good results. He was in New 
York last week and reported that the general interest in water power and the 
activity in manufacture had created a good market for their new types of fric- 
tion water wheel governors. 

PROF. F. A. WEIHE, M.E., Ph. D., of the department of physics and elec- 
trical engineering at the North Carolina College of Agriculture and Mechanic 
Arts, Raleigh, N. C., is spending his vacation inspecting plants, power houses, 
new processes, etc., in the vicinity of New York. He regards the outlook for 
new electrical work in the South as very bright. 
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MR. W. K. DUNLAP.—It is intimated at Niagara Falls that Mr. W. K. 
Dunlap, who for several years has ably represented the Westinghouse Com- 
pany at Niagara Falls, is soon to leave for Paris, where, it is said, he will 
represent the Westinghouse people at the great exposition next year. The cli- 
mate of the locality does not agree with Mr. Dunlap’s health, and, following his 
recent European trip, he has been reluctant about again settling at the Falls. 


MR. NEWTON HARRISON.—While experimenting with caustic soda in 
a liquid state, Messrs. Newton Harrison, editor of The Electrical Age, and Mr. 
Dana Dwight Book, were severely burnt on face and hands by a terriffic explo- 
sion in the office of The Electrical Age on Wednesday evening, August 2. 
The explosion was probably caused by tonfined gases, suddenly mixed 
with superheated steam causing an inner vessel to be projected vertically with 
great force. The sight of both experimenters would have been destroyed, if 
they had not worn glasses. They are both doing well and are being rapidly 
provided with a new epidermis. This is the first accident which has occurred 
to either gentleman during a course of ten years’ experimental work. 


MR. P. C. BURNS.—A special despatch from Chicago, of Aug. 5, says: “Vio- 
lation of the State law against using the National flag for advertising purposes 
is the charge on which P. C. Burns, president of the American Electric Tele- 
phone Company, at No. 171 Canal street, was arrested to-day. The case will 
come up for a hearing on Monday. The complainant is J. G. Nolan, of No. 
166 Laflin street. The use of the flag on letter heads, envelopes and in news- 
paper advertisements was the evidence on which Mr. Nolan based his warrant. 
“As soon as we use up these stamped envelopes bearing the flag we will order 
something different,’ said Mr. Burns. ‘The red, white and blue shield device, 
to which objection has also been made, is not a representation of the flag, in 
my opinion.’ ”’ 

MR. H. H. VREELAND.—The heads of all the departments of the Metro 
politan Street Railway Company have been invited by President H. H. Vree- 
land to a clambake, which he proposes giving near his farm, near Brewster, 
on Saturday. After the clambake a reception will be held in Mr. Vreeland’s 
house. Most liberal arrangements are being made for the enjoyment of the 
visitors, but Mr. Vreeland is anxious that the notion shall not get abroad 
that the clambake is anything in the nature of a jollification over the victory 
which the company gained in the recent strike. It is intended solely as an 
opportunity for the men to enjoy a day in the country. The guests will leave 
the Grand Central Station at 9 o’clock Saturday morning on a special train to 
Brewster. The clambake, which will be of the old fashioned Rhode Island 
kind, will be given in the grounds of the Tonetta Outing Club. Afterward the 
guests will go to Mr. Vreeland’s house, which is not far away, and there they 
will spend the rest of the day, returning to the city about 7 o’clock. 


a 
OBITUARY. 





MR. OTTO F. ROTH, of the Salt Lake & Ogden Gas & Electric Light Com- 
pany, died at Ogden, Utah, July 19. He was formerly in the employ of the 
Laclede Gas Company, and the Laclede Light & Power Company, of St. 
Louis, Mo. 

MR. LEMUEL WRIGHT SERRELL died last week at his home in Plain- 
field, N. J., from paralysis. He was born in London seventy, years ago. In 1831, 
father and son came to America and settled in New York, where the elder 
Serrell practiced as a patent lawyer. The son succeeded his father on the 
latter’s death. In 1871 Mr. Serrell moved to Plainfield. He was elected on the 
Republican ticket to the Common Council for two terms, and was also a mem- 
ber of the Plainfield Board of Health for several years. In the Civil War he 
served for two years as 1st Lieutenant in Company F, Thirteenth Regiment, 
United States Volunteers. He leaves five children. He took out many of Mr. 
Edison’s earlier patents. His son, L. W. Serrell, Jr., is a well-known electrical 
and mechanical engineer, practicing his profession in New York City. 


Trade and Mousttial Hotes. 


THE TAYLOR ELECTRICAL SWITCH COMPANY’S plant will be re- 
moved from Chillicothe to New York City. 

THE WILMINGTON ELECTRIC PLATING COMPANY has been or- 
ganized in Wilmington, Del., with a capital stock of $25,000. 

THE GROSS ELECTRICAL EXPERIMENTING COMPANY, of Chicago, 
certified to an increase in capital stock from $12,000 to $15,000. 

ACETYLENE GAS BURNER.—The Steward acetylene gas burner shown 
in our issue of July 29 has just been covered by a United States patent, dated 
July 25, No. 629,623, issued to Mr. D. M. Steward, of Chattanooga, Tenn. 

THE HATCH ACCUMULATOR COMPANY has been organized at Kit- 
tery, Me., to manufacture and deal in electrical supplies. Capital, $1,000,000. 
Incorporators, G. E. Hatch, of Quincy; J. Middleby, Jr., of Malden, Mass. 

THE CUTTER COMPANY, Philadelphia, Pa., has just issued a neat little 
pamphlet on its C-T switches—single pole, double pole, three-wire, four-wire, 
interior and automatic. C-S wood mats and C-S iron wall-boxes are also listed. 

THE SOUTHERN ELECTRO-CHEMICAL COMPANY has been organ- 
ized at Baltimore, Md., to carry on a general chemical business. Capital, $1,000,- 
ooo. Incorporators: R. M. Glacken, O. J. Fisher, R. B. Dungan, J. S. Warden, 
J. W. Stuart, all of Baltimore. 

THE CLARK ELECTRICAL COMPANY has been organized, with its 
principal offices at No. 259 Washington street, Jersey City, to manufacture tel- 
ephones, etc. Capital, $100,000. Incorporators: Clayton B. Clark, Edgar L. 
Ryder, John McNally, Edmund F. Sheehan, John Gibney, all of Jersey City. 

THE BULLOCK ELECTRIC MANUFACTURING COMPANY, Cincin- 
nati, O., in its Bulletin No. 0134, just ‘issued, describes and illustrates its 
marine type generators. Views of a 150-kw generator complete, armature coils 
and yoke are shown, besides dimension diagram and sheet, and an efficiency 





curve. 
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THE ELECTRIC APPLIANCE COMPANY, Chicago, reports a large in- 
crease in the sales of its Newgard waterproof receptacle and globe. These re- 
ceptacles are now made in three styls, and are furnished in either Edison or 
T. H. base. The Electric Appliance Company has just issued a handsome cir- 
cular describing and illustrating the different styles manufactured. 
work, 

THE MORGAN ENGINEERING COMPANY, Akron, Ohio, has just re- 
ceived two large contracts for electric traveling cranes, one from Russia, the 
other from Denmark. This immense plant is being operated to its fullest ca- 
pacity day and night, giving steady employment to a small army of skilled 
workmen. 

ELECTRICAL NOVELTIES.—The Western Electric Company, Chicago, 
is distributing to the trade a pamphlet on electric novelties. These consist of 
emergency search or flash lights; electric walking canes; electric gas lighters; 
bicycle lamps; dental lamps; electric candles; night lamps, etc., all of the 
“Ever Ready” brand. 

THE FORT WAYNE ELECTRIC WORKS, Incorporated, Fort Wayne, 
Ind., has issued Bulletin No. 1002 in which are described and _ illustrated 
“Wood” constant current dynamos for arc lighting, with improved regulator. 
An excellent view of a 150-light machine is given together with one showing the 
regulating mechanism. 

THE CENTRAL ELECTRIC COMPANY, Chicago, likes consistency and 
lately has made a special form of type for advertising purposes of the same out- 
line as upon its stationery. This house states, that while its lines of supplies 
are many in quantity and design, yet the firm name, for advertising purposes, 
will not change except in size to meet varying ‘“ad.’’ measurements. 


MESSRS. J. B. COLT & CO., 3 West Twenty-ninth Street, New York, have 
just issued a very complete catalogue of their acetylene gas apparatus and 
accessories. It contains much information on the subject of acetylene gas, its 
manufacture and uses. The catalogue contains many illustrations of the ap- 
paratus and houses, hotels, etc., equipped with ‘Criterion’ gas plants. 


MR. E. V. BAILLARD, 106 Liberty Street, New York, has considerably en- 
larged his plant to acommodate increased business, and is consequently now in 
a position to handle more work, in larger quantities and more expeditiously. A 
specialty will continue to be made of developing inventions to the commercial 
stage, of model making and special work in the mechanical and physical lines. 


BORDEN & SILLECK COMPANY.—Catalogue No. 5 of the Borden & 
Silleck Company, Chicago, IIl., contains many illustrations and brief descrip- 
tions of its improved conveying and elevating machinery. The Harrison con- 
veyor is used in many large electric street railway and other plants in handling 
coal and ashes. Among these may be mentioned the West Chicago Electric 
Transit Company, the Toronto Street Railway Company, Toronto, Ont.; the 
Chicago Public Library Building, etc. The catalogue has 136 pages and covers 
the subject very completely. 

THE STURTEVANT ENGINE is the subject of an artistic catalogue just 
brought out by the B. F. Sturtevant Company, Boston, Mass. It describes and 
illustrates Sturtevant engines of all types for electric light plants and general 
high grade work. The chief advantage claimed for these engines are: Sus- 
tained operation at high speed; the utmost refinement in the matter of speed 
regulation, and the development of maximum horse-power with the minimum 
of weight and floor space. The catalogue includes illustrations of upright and 
horizontal engines direct connected to generators. 


THE TELEPHONE DEPARTMENT of the Western Electrical Supply 
Company, St. Louis, Mo., have issued a very attractive pamphlet, covering 
some of their latest things in the telephone line, entitled, ““A Few Ringers.” 
They illustrate a most attractive and thoroughly up-to-date line of series, bridg- 
ing and extension bells, also a transmitter that is entirely new, is thoroughly 
moisture and damp-proof, the transmitter proper being hermetically sealed, so 
that even immersing it in water will not affect it. To any one interested in 
this line of goods it will prove a very valuable little book. A copy will be 
mailed upon application. 

BARGAINS IN ELECTRICAL APPARATUS.—Messrs. Thompson, Son & 
Co., 107 Liberty Street, New York, have issued a booklet containing a long list 
of bargains in electrical apparatus. The list includes motors of all makes and 
sizes, railway generators, arc dynamos, transformers, arc lamps, ammeters, volt- 
meters, lightning arresters, alternators, engines, etc., etc. The aim of this 
firm is to supply the electrical trade with engines and electrical apparatus, and 
parts and pieces on short notice. The firm quotes only on such machinery 
that is in prime operative condition. Every one in search of bargains would 
profit by sending for a copy of this pamphlet. 

U. S. TELEPHONE MANUFACTURING COMPANY, 815-17 Market 
Street, St. Louis, Mo., with reference to recent items about their business in- 
form us that they are absolutely independent of any company whatever, and 
that while they do interior telephone work it is only a natural and necessary 
branch of their business, and by no means a specialty. Nor do they limit 
their work to small exchanges. Within the past fortnight, they have taken 
a contract for a plant at Houston, Texas, “in the face of nearly all the com- 
petition that the independent field could muster.” This plant is to have a 
maximum capacity of 3500 telephones, and it is the intention to install almost 
the ertire capacity before the end of this year. Mr. F. A. Churchill, Jr., is 
the president of the concern. 

MESSRS. W. H. GEORGE & COMPANY, contracting engineers, 120 Lib- 
erty Street, New York City, have been awarded the contract for the steam 
plant, consisting of four 78-inch diam., 20 feet long horizontal return boilers 
and fixtures, self-supporting steel chimney, 72 inches diam., 110 feet high, for 
the Standard Ice Manufacturing Company, Pittsburg, Pa.; also for the same 
plant, four freezing tanks 50 feet long, 27 feet 4 inches wide, 4 feet deep, made 
of %4-inch plate, two condenser pans 28 feet by 24 feet by 18 inches deep; two 
cooler pans, 19 feet by 5 feet by 12 inches deep; two storage tanks 8 feet 
diam., 10 feet deep, and two galvanized tanks, 4 feet diam., 4 feet 6 inches deep. 
Messrs. George & Company report a very brisk business and are installing a 
large number of steam plants throughout the country, their specialty being the 
design and erection of self-supporting steel chimneys and special tanks. 











UNITED STATES PATENTS, ISSUED AUG. 1, 1809. 
{In Charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 


629,792. ELECTRICAL SIGNAL SYSTEM, V. T. Kissinger and A. Trunkel, 
Chicago, Ill. App. filed June 5, 1899. When any call box of the system is 
grounded, two separate circuits are thereupon established between the box 
and a generator at the central station, one for the operation of a motor to 
drive the signal apparatus and the other for the transmission of the signal. 
This grounding of the box is accomplished manually. 

629,803. DEVICE FOR LIGHTING OR EXTINGUISHING GAS JETS; 
Oscar von Morstein, of Schoenberg, Germany. App. filed Feb. 17, 1896. 
The invention consists in the combining of an induction coil and a gas 
stopcock to be actuated by a primary battery current, so that by closing 
the circuit at the key, the stop cock will cause the gas to be turned on to 
a series of gas jets and at the same time and by the same current the in- 
duction coil will be operated to cause the ignition of all of the jets simul- 
taneously. 

629,819. APPARATUS FOR AUTOMATICALLY DISCHARGING GUNS 
OF WARSHIPS; J. A. Rowe, London, England. App. filed March 28, 
1899. According to this invention the guns are fired by means of an electric 





629,819.—Apparatus for Automatically Discharging Guns of Warships. 


current passing into a circuit which is normally open, but which is closed by 
the operation of the apparatus when the ship is upright, or, if desired, 
when the ship has reached a predetermined angle in its rolling movement. 


629,823. BRUSH HOLDERS; S. 
H. Short, Cleveland, Ohio. 
App. filed Aug. 26, 1898. A sup- 
porting bar is arranged in a 
plane transversely intersecting 
the commutator and a series of 
individual brush holders is 
mounted thereon, the brushes 
being readily arranged with re. 
spect to the axis of the commu- 
tator and the bar being adjust- 
able longitudinally on the com- 
mutator. The brush holder is 
adapted for railway motors. 


629,837, MOTOR CONTROL; A, 
H. Whiting, New York, N. Y. 
App. filed Sept. 27, 1898. (See 
Current News and Notes.) 


629,870. ELECTRIC METER; G. 
C. Pillinger, London, England. 
App. filed April 10, 1899. The 
invention consists in separating 
the record of current supply in 
a meter into two parts by means 
of two recording trains brought 
into gear alternately by an elec- 
tromagnet in such a manner 
that when the rate of supply: of 
current_is below a certain limit 
all current is recorded on one 
train and when that limit is ex- 
ceeded all current is recorded 
on the other train. 


629,872. ELECTRIC MOTOR; J. 
T. Robson, London, England. 
App. filed Nov. 10, 1898 (See 
Current News and Notes.) 

Mi29)807/ ARRANGEMENT FOR 
STARTING. ALTERNATING 
CURRENT MOTORS; G. 





629,909.—Electric Muscular Exercis- 
ing Apparatus. 

Ferraris and R. Arno, Turin, Italy. App. field July 6, 1895. (See Current 

News and Notes.) 


629,898. SYSTEM OF ELECTRICAL DISTRIBUTION; G. Ferraris and R. 
Arno, Turin, Italy. App. filed Oct. 26, 1895. (See Current News and Notes.) 


629,909. ELECTRIC MUSCULAR EXERCISING APPARATUS; A. D. Mce- 
Millan, New York. App. filed June 14, 1899. The exercising apparatus, 
which is a cord having a weight attached to it and passing over a pulley, 
is arranged so that the pulley will drive a small generator which will supply 
current to a circuit leading through the cord and the muscles of the body 
that are in action. 


629,926. RAIL JOINT; J. G. Schrender, Edg@ewood Park, Philadelphia, Pa. 
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App. filed May 10, 1899. Blocks of insulating material are arranged on op- 
posite sides of the rails and angle bars are constructed to bear against the 
blocks and support the ends of the rails. 

629,936. ELECTRIC CRANE; J. F. Tracy, Pittsburg, Pa. App. filed April 
22, 1899. Specific construction of the device for taking the current from the 
wires extending across the crane to the motor, the object in view being 
to render it possible to remove and replace one or more of the contacts car- 
ried by the truck without disturbing the others. 


629,952. MEANS FOR DRIVING MACHINES AT VARIABLE SPEEDS 
BY ELECTRIC MOTORS; W. A. Chatworthy, Newcastle-on-Tyne, Eng- 
land. The machinery involves a main motor coupled direct to a shaft of 
the driven machine, an ayxiliary small high speed motor geared to the 
shaft of the main motor and adapted when running at full power, to drive 
the driven machine at a moderate spe2d; a self-releasing clutch is arranged 
between the auxiliary motor and main driving shaft, and devices are used 
to cut out the motor as soon as the main motor overruns it. 


629,957, TELEPHONE EXCHANGE SYSTEM; G. L. Cragg, Chicago, IIl. 
App. filed May 16, 1898. (See Current News and Notes.) 

629,979. ELECTRIC ARC LAMP; F. Booker, London, England. App. filed 
Feb. 28, 1899. The invention consists of the specific construction of a 
friction clutch. 

630,071. DEPOLARIZATION SUBSTANCE FOR ELECTRIC BAT- 
TERIES; G. Platner, Witzenhausen, Germany. App. filed Dec. 28, 1897. 
(See Current News and Notes.) 


630,076. ELECTRIC SWITCH; J. E. Sayles and H. E. Reeve, Montclair, 
N. J., and New York, N. Y., respectively. App. filed March 26, 1898. For 
the purpose of lightness, ventilation and low cost, the switch comprises a 
sheet metal base having stiffening flanges and retaining lugs struck up 
therefrom, an insulating block secured to the base and centered between 
the lugs, a block having contacts thereon, and a lever pivoted upon the 
base. 

630,113. ELECTRICALLY OPERATED DISPLAY TURNTABLE; W. 
Rolle, Philadelphia, Pa. App. filed Oct. 18, 1898. A turntable for the dis- 
play of wares, the invention consisting of an electric motor having a com- 
mutator and two sets of brushes applicable to contact with the commutator 
to obtain reversed motiorf; means are provided for changing the contacts 
of the brushes. The table will turn continuously in either direction or make 
a partial rotation in either direction and then reverse. 

630,151. AUTOMATIC TELEGRAPHY;; S. Spitehall, South Bend, Ind. App. 
filed Feb. 4, 1898. The method consists in making up a message of parallel 
lines telegraphically, transmitting the lines and recording them in the form 
of one continuous line, and then reproducing the message by dividing the 
line and arranging the divisions side by side to form a fac-simile of the 
original message. 


630,152. AUTOMATIC TELEGRAPHY; S. Whitehall, South Bend, Ind. App. 
filed Feb. 1, 1899. An improvement on the preceding wherein one of the 
objects is to construct a receiver in which the lines produced thereon can 
be adjusted and brought into proper relation to each other should the re- 
ceiving instrument move faster or slower than the transmitter. 


630,153. TROLLEY RAIL FOR ELECTRIC ROADS; W. A. P. Willard, 
Jr., Hull, Mass. App. filed Dec. 24, 1898. Details of construction relating 
to the mounting and support of the third rail. 

630,178. ELECTRIC CLOCK; R. Birk, Schroenning, Germany. App. filed Nov. 
6, 1897. The invention consists in so constructing the pawl and ratchet 
mechanism which transmits the motion of the pendulum to the clock train, 
that when the oscillations of the pendulum reach their minimum the paw} 
itself serves to close a circuit to give an impulse to the pendulum. 


630,203. COMBINED LETTER BOX AND BELL; H. Elrod, Ladoga, Ind. 
App. filed Dec. 19, 1898. The invention refers to the details of construction 
of a letter box, wherein the deposit of a letter will be announced by an 
electric bell. 


630,21. TROLLEY WHEEL; 
H. R. Frisbie, Belleville, N. 
J. App. filed June 30, 1897. 
To make a cheap and self- 
lubricating wheel, it is con- 
structed in three parts, the 
centre or conductor proper 
being. of copper, while the 


PT, WZ od y - 

y y ) J 
‘ RY Sa 
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of metal, a chamber being RU LY 
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formed by the joinder df the a anh ant Mddddddddididddédddds 
629,926.—Rail Joint. 


three parts wherein graphite 
or other lubricant is placed and allowed to pass ‘to thé axle through suit- 
able perforations. 


630,233. REGULATING ALTERNATING CURRENT DYNAMO ELEC- 
TRIC MACHINES; M. Hutin and M. Leblanc, Paris, France. App. filed 
April 10, 1897. (See Current News and Notes.) 


630,280. SYSTEM OF ELECTRICAL DISTRIBUTION; G. T. Woods, New 
York, N. Y. App. filed Oct. 30, 1896. (See Current News and Notes.) 


630,292. ELECTRIC SWITCH AND ALARM; G. W. McKenzie, Beaver, Pa. 
App. filed July 16, 1898. A weight, which normally holds an alarm circuit 
open, is supported upon a fusible block; when the block melts the weight 
falls and closes the circuit. 
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«esALPHABETICAL AND CLASSIFIED CATALOGUE OP..... 


Electrical ~ Books 


Arranged ay: Subjects and Authors. 80 pages. Sent gratis 
on application. 


D. VAN NOSTRAND CO., Publishers, 


23 Murray and 27 Warren Sts., NEW YORK. 





Taught by Mail. 
ELECTRICAL ENGINEERING, 


Telephony, Telegraphy. 


MECHANICAL ENGINEERING, 


Elementary Mathematics, 


MECHANICAL DRAWING, 


t This Institute endorsed by’ every 
C. prominent electrical engineer. 
THE Seale moe ENGINEER INSTITUTE OF 
CORRESPONDENCE INSTRUCT! 
Dept.H, 120-122 Liberty St., New York. 


3 tomsides the Oladlvical veer ,ottalone 
Com Astted by Mysore CW rife ond Wat 
“15 be of otal Valucts those whe desnrean 





Write for Catalogue, 
State subject you 


Ear ical tducaties wish to study. 
0 Sacone ee ae el 


JOSEPH WBTZLER, [1.E., E.E., Pres. 
T. COMMERFORD IIARTIN, Vice Pres. 





HENRY C. [oN 2a : ; 
Formerly Princi, ‘zaminer Electrica 
Division U. S. Patent Office. 
DELBERT H. DECKER, 
Late Assistant Examiner, Electrical Division, 
U.S. Patent Office. 
U. 8. 


TOWNSEND & DECKER f Forcicn Patenta 
41 Broadway, New York. 


Expert opinions on the scope and validity of patent. 


to make a good investment. A few cent: 
a day and some of your spare time 
doves’ to study at home will secure a 
technical education which will qualify yor 
for a responsible and high sararied position. Complete courses by mail in 
ELECTRICAL ENCINEERING. 
BEST TEXT BOOKS FREE. Write for free circular F, sample pages of text books, drawing 
plate, and booklet of letters from students all over the wotld. 


THE UNITED CORRESPONDENCE SCHOOLS 154, 156, 158 Fifth Ave., New York. 
With which are incorporated the Correspondence School of Technology and the Institute 
for the Home Study of Engineering. 


DYER, EDMONDS & DYER iy ae 
..PATENTS 


WE CONVEY & COLLECT 


DUST 


WHAT ARE YOUR NEEDS 
SPRL GM PAU Re tle. Bf 


1635 MONADNOCK ,CHICAGO. 








Reesietamce Rode 

@@) ot graphite. New process. Complete with aes 
terminals. Cheap and accurate. ee 

5,000 ohms. Size and capacity 


31 Nassau Street, user. sore in use by largest aired by 
companies 
NEW YORK CITY.| © W. JEWELL, 521 Wabash Ave., Chicago. 





Pe ee Cc. S. KNOWLES, 


unk Got for Ria amd forsqn comran! Hard Rubber Rod, Tube, 
GiStixeunly for ee ae TURNED AND MOULDED WORK. 


GET OUR PRICES. 


THE “CLARK” WIRE. 





For Switch- a All pions of 
= i stranded an 
board, Rail- CLARK WIRE flexible wire 
way and cables 
y and with Clark’s 
Motor use. insulation. 





Inspector Boston Fire Underwriters’ Union says:—‘‘A thoroughly reliable 
and desirable wire in every respect.’’ 
ie Clark wire has been before the public and in use for the past 10 years, and 
met with universal favor. We guarantee our insulation wherever used, Aerial, Un- 
cerground or Submarine, and our net prices are as low, if not lower, than any other 
first-class insulated wire. We shall be pleased to mail Catalogue, with terms and 
Giscounts for quantities. 


— EASTERN ELECTRIC CABLE COMPANY, 
HENRY A. CLARK, Treas. and Gen’l Mgr. 61-63 Hampshire Street, 
HERBERT H. EUSTIS, Prest. and Electrician. BOSTON, MASS. 


h 
Dé 


N. Pros = re PHILLIPS, . ROWLAND PHILLIPS, Vice-Prea 
. H, WAGENSEIL, ro General Manager. é R, REMINGTON, JR., Sec'y. 


AMERICAN ELECTRICAL WORKS, 


PROVIDENCE, R. I. 


Bare and Insulated Electric Wire, 


Electric Light Line Wire, 
Incandescent and Flexible Cords, 


Railway Feeder and Trolley Wire, 


Americanite, Magnet, Office, and 
Annoanciator Wires. 


CABLES FOR AERIAL AND UNDERGROUND USB. 


New Yor«k: P. C. Ackerman, 10 Cortlandt St. 

Cuicaco: F. E. Donohue, 241 Madison St. 

MONTREAL: Eugene F. Phillips’ Electrical Works. 
Main Office and Factories, Phillipsdale, R. I 


**KOCH’’ WOVEN WIRE TUBE 
siteanie amenhene. Raiph J. Sachers, M.E., Ph.D. 
GOLDMARK & WALLACE, Agents, 
121 Worth St., New York. 








Patent and Scientific Expert, 





U.S.and FOREIGN (20 LIBERTY STREET, 


Patents, Trademarks 






- e ” Storage and corrtiens. In- Tel. (269 Cortiandt, 
Merican’ tees “Sse 


page the best. WM. A. ROSENBAUM, 


...Send for descriptive circular... 
Electrical Expert end 


fame jaa 
ma@ Uuarartec ee 
Patent Solicitor... 
ROOM 177, NEW YORK CITY. 


AMERICAN BATTERY CO., 
TIMES BUILDING, 


Est’d 1889. 174 §. Clinton St.. Chicago, Ill. 
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For Electrical Purposes... 
YT i Silk for Insulating Finest Wire 
ALL KINDS BRAIDING SILK. 


4 WILLEAM RYLE & CO., e ar YORK CITY. $ 


etetetetetntneeteeteceteteteteteenenetetetetbtetetetneontp etree eterna 


“HARTFORD” 


A NEW ROSETTE. 


Approved by National Board of Fire Underwriters. 
Positive Lock. 

Sure Contact. 

Caps and Bases Interchangeable. 
“Cleat,” “Concealed” and 
4 “Moulding.” 


ooornns aay ryr~e»"—~ 


RD P SEND FOR CIRCULAR AND PRICES. 
THE HART MFG. CO.. HARTFORD. CONN. 


W. R. OSTRANDER & CO., 


MANUFACTURERS OF 


& 














as Bells, Speaking Tubes, Pneumatic Bells, 
Burglar Alarms, Elbows, Pneumatic Dispatch Tubes, 
Annunciators, Whistles, Mechanical Bells, 


Gas-Lighting Burners, Mouthpieces, Spark Coils. 
EVERYTHING FOR HOUSE, HOTEL OR FACTORY USE. 


Factory, 1423-1425 De Kavs Ave., BRooK.y». 22 DEY STREET, NEW YORK. 
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HELP WANTED. 


WAS Rees class all-round repair 
man on dynamos and ceiling fan 
motors. Yearly contract to right man in 
southern city. To insure reply, state age, 
experience seeey and reference. Address 
“ARMATURE WINDER,” care Electrical 
World and Engineer, New York. 





ANTED—An experienced salesman in 

the electrical line; one who can com- 
mand some trade preferred; must be well 
recommended. <A good opening in an A 
No. 1 house for the right man. Address 
“GENERAL ELECTRICAL SUP- 
PLIES,” Box 2726, New York City. 





ANTED—A competent electrician and 
mechanic, capable of handling men 
to good advantage, experienced in motor 
installation and inspection and accustomed 
to caring for machinery, to take care of a 
number of electric cranes in Chicago. Must 
be steady and energetic; position perma- 
nent. Address “‘C. G. H.,” care tiectrical 
World and Engineer, New York. 


ANTED—ELECTRIC LIGHT AP- 
PARATUS AND TOWERS.—Stor- 

age batteries for small installations, from 3 to 
30 K. W. capacity. Small generators from 
2 to 25 K. W. capacity. Enclosed, alternat- 
ing and direct-current arc lamps. One 
tower to be made out of either angle iron, 
pipe or other approved form of material; 
must be substantially braced, to withstand 
storms. Height to be too feet, arranged for 
five arc lamps, one of which will be placed 
in the centre, and elevated above the 
others. One tower 50 feet high arranged for 
three arc lamps, all to be same height. 
Quote net price f. o. b. New York. Speci- 
ications and blueprints must accompany 
each bid. Address “APPARATUS,” care 
Electrical World and Engineer, New York. 


POSITIONS WANTED 


poser WANTED by man well up in 











all branches of the insulated wire busi- 
ness to manage old plant or start new. Ad- 
dress WHITE CORE, care Electrical 
World and Engineer, New York. 





OSITION WANTED—By an all-round, 
first class practical inside wireman; 
past five years general foreman; 13 years’ 
experience New York City and fine coun- 
try houses; understands plans, detail draw- 
ings, etc.; knows how to compose _specifi- 
cations; have best of references; sober and 
steady. Address “NORTH,” care Electri- 
‘cal World and Engineer, New York. 


A. O. KUEHMSTED Prest. 


110-VOLT MOTORS. 
ACTUALLY IN STOCK. 


a 


“ Detroit self-oiler .... 
“ Edison 6k. w. ........ 


44-49 
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** Jenney seif-oiler. 


** Detroit El Wks. self-oiler. 
Western Electric. 


‘* Triumph self-oiler, 


“ Jenney 8. o. new armature. 
*“* National brand new s. o. 


‘“* Triumph self-oiler. 


** Mather self-oiler M. P. 
** Rockford 60-k. w. « 0. 


“ Jenney self-ciler. 
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A NECESSITY! 


The only article that will prevent sparking. 
Will keep the Commutator in good condition 
and prevent cutting. 

50 cents per Stick. 

$5.00 per dozen. 






ie OT Ais FOn i Se) ay 

Absolutely Will Not Gum th 

It will put that HIGH GLOSS ON THE COMMUTATOR you have so long sought after. 
FOR SALE BY ALL SUPPLY HOUSES, OR 


]K. McLENNAN & CO., 


SOLE MANUFACTURERS, 


909 Title and Trust Building, Chicago. 


Sample furnished free upon receipt of cou 








LAWRENCE... 


Centrifugal 
Pumps. 


Operated hy any Power, 


USED for Sewage Disposal, Filtration, Dry Docks, Irrigating, Sand and 
Dredging Work, House Service, Contractors’ Work, Cellar Drainage 
Plants, Etc., Etc., Etc. 


....5end For Catalogue XX..... 


PRINDLE PUMP CO., Inc., 


HYDRAULIC ENGINEERS AND CONTRACTORS FOR COMPLETE INSTALLATIONS, 
122 LIBERTY STREET, NEW YORK. 
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IF YOU WANT AN ARTICLE 


WOM ALAR 


U.S.MET 


POLISHING 


Indianapolis Ind 







Office and Works 58-60-62 S, Clinton St. Chicago 
BARGAINS. 


220-VOLT MOTORS. 
ACTUALLY IN STOCK. 


Speed. 
Belf-Oller ......++0++ 


50-h-p Westinghouse 
60 “* Edison 45-k. w. self-oilers 
k. w. new armature. 550 


LC 


Diehl series wound. 
Heltzer-Cabot 
Sprague oil cup .. 


P 

Eddy self-oilers 
C & C self-oiler, new armature. 
3-4-k. w. self-oilers .... 
Crocker-Wheeler self-oiler 
Ahlin Edwards new slow 
Eddy self-oiler 
ndell slow speed s. 0. .. 
E. & ©. brand new M. P. s. 
C & O oil cup ° . 
Counecticut self-oiler. 
Eddy _self-oiler 
E & C new M. P. 8. 0. 
Card Manchester type s. 0. 
G. E., slow speed type I. B. ... 
Eddy self-oiler 
Detroit four-fleld type 
Akron self-oiler 
Akron slow speed s. 0. 
Eddy selt-oiler 
w speed 8s. 0 


Ft. Wayne Jenney. 
Eddy self-oiler 
Eddy slow speed s. o. 
Sprague self-oiler 
Edison _self-oiler 
E. & C. self-oiler M. P., new. 
Westinghouse M. 


500-VOLT MOTORS. 
ACTUALLY IN STOCK. 


h-p E. & OC, new M. P. self-oiler. 

E. & C. new M. P. self-oiler . 
Sprague oil cup. 
Jenney self-oiler 
Jenney series wound 
Detroit self-oiler. 

E. & C. new M. P. self-oi 





Seer eeeeeeeseeseee 


Stee eeeereseseeee 


“ TH. type I. B. self-oiler....... 
“ E. & OC. M, P. new self-oiler.... 


. & ©. Maultipolar s. 
Commercial s. 0., new ‘+ 
E. & C. multipolar 8. 0. ........ 
Eddy self-oiler. 

Card self-ofler .....ccesscccceccee 
Crocker-Wheeler slow speed... 
T.-H. 10-k. w. oil cup 
T.-H. 10-k. w. - 
C & C iron-clad M. P., new. 
Card _self-oiler 
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** Edison 814-k. w. self-oiler ....... 








file Seb iabd too ve seed 1 
Crocker-Wheeler s. 0., slow speed. volts, class 8-30-900 ..........-- 
Gibbs M. P., self-oiler. 
Edison self-oiler 
Card self-oiler 

E. & C. new M. P. self-oiler... 
Edison 25-k. w. 4 
Rockford new self-oiler 
Jenney self-oiler 
Edison 45-k. w. 
Edison 190-k. w. N 
Commercial M. P. 


eee toga e 1,300 | 


Westinghouse letter type s. 0... ’ 
P. new... 1, 


“ Edison 12-k. w. self-oilers ..... 
a > > “he eee Tk ae: ee. a UR Se ee ae | 2. | 


“* Westinghouse M. P. self-oiler.. 
General El. M. P. slow-speed 


self-oilers........ 
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with extra armature... 1,100 
Sprague self-oiler 1, 
Eddy self-viler 
Kdison 8\,-k. w. 


“ Edison 2-k. w. self-oiler........ 1,100 





“ Edison 2%-k. w. self-oiler........ 
“© Retter self-Oller ....cccrcccccccces 
** National self-oiler .............- 


ALTERNATING-CURRENT 
MOTORS. 
ACTUALLY IN STOCK—SINGLE FAN MOTORS. 


Alternating current, large lot of Gen. Eley 
2,400 | Westinghouse, Lundell, Emerson and Holtse™ 
2,258 | Cahot. 


Eddy type C self-oiler 
Edison 12-k. w. self-oiler 
Edison 15-k. w. self-oiler 
Edison 20-k. w. self-oilers 
Edison 2%-k. w. self-oilers 
Crocker-Wheeler M. 


*“* National brand new (k. w...... 


“ Edison 45-k. w. selt-oller ...... 
-h-p Stanley 16,000 alt., 
Stanley 16,000 alt., 100-volt 
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“ National 60-k. w., new ......... 


OSITION WANTED.—A recent gradu- 
ate of a technical school desires posi- 
tion with an electric light, railway or man- 
ufacturing company. A situation in or 
near .New Yor vg preferred. Address 
“O. H. M.,” care Electrical World and 
Engineer, New York. 


POSITION WANTED.--An Electrical En- 
gineer and Salesman, 15 years on New 
York market, with At office facilities, seeks 
representation of a manufacturer of first- 
class Dynamos and [etors. Address ‘‘HIGH 
GRADE,” care Electrical World and En- 
gineer, New York. 


OSITION WANTED—A._ thoroughly 
experienced and practical mechanical 
and electrical engineer is anxious to secure 
a permanent position of responsibility; 
have had 15 years’ experience in construct- 
ing and operating lighting and power 
gents. Address P. O. Box 130, Coatsville, 
e 








OSITION WANTED—By an experi- 
enced electrician and engineer with two 
ears’ experience in electric cranes, who 
served a regular apprenticeship at ma- 
chine trade; lately manager of a light and 
power plant. Best of references given as to 
sobriety and ability. Address “P. M.,” care 
Electrical World and Engineer, New York. 


OSITION WANTED—As foreman or 
manager by a thoroughly competent, 
up-to-date man of executive ability, famil- 
iar with high class enameling, Japanning 
and decorative work on bicycles, machines, 
typewriters and electric vehicles. Address 
“AUTOMOBILE,” care Electrical World 
and Engineer, New York. 


(TS 
OSITION WANTED—By young man 
as manager, superintendent or electri- 
cian of central station; 10 years’ experi- 
ence; best references. Competent to in- 
stall or operate any standard apparatus, or 
take charge of construction of entire plant. 
Permanent position desired. Address 
“PRACTICE,” care Electrical World and 
Engineer, New York. 


LT 
OSITION WANTED-—By electric light 
plant manager; expert electrician on 
dynamos, meters, transformers construc- 
tion, etc.; both technical education and 
practical experience. Thoroughly up on all 
problems of management, figuring costs 
and expenses, estimating, contracting, etc. 
Good judgment and success in dealing with 
customers. At present manager in town of 
000, but wish to change to larger place. 
nquestionable reference. Address «M. E. 
S.,” care Electrical World and Engineer, 
New York. 
(Continued on page 52.) 










A. Louls KUEHMSTED 
Treas. and Gen. Mgr. 


660 1 
850 : 1 ‘* Westinghouse 16,000 alt., 100-volt 2,000 
1 


MULTIPHASE. 


1 2-h-p Stanley two-phase, 16,000 alt, 
with condenser, 500-volt trans- 
former for same, 1,000 or 2,- 
000 volts to 500. 


2,000 
2,700 oe . Elec. t T. I., 3-phase, 
2150 1 2 Gen. ec, type Pp: 1 


60-cycle, 110 volts ........+++- 
4 3 ‘* Westinghouse (Tesla) 2-phase 
brushless type, 7,200 alt., any 
COMBE 1s ia es cccccccocccccscccces 1 


400}, 40 “ Gen. Elec. type I 8-10-900, 110 
volts, 60 CYClES .....csccccceeres 
, 2 Type G. transformers for same, 


gieea 


1,040 or 520 to 115 or 230. 
1 2 “ Gen. Elec. 3-phase type I mono- 





1,15 cyclic, 60-cycle, 220 volts, class 
BU TO- O00. c cede edbccccccccccce 
600/2 10-k. w. Transformers for above, 520 or 
600 1,040 volts to 220. 
850} 1 30-h-p Gen. Elec. 3-phase type I, form 
,400 A, monocyclic, 60-cycle, 220 
2 15-k. w. Transformers for above, form 
1,300 A, 520 or 1,040 volts to 220. 
1,359 
—_ 
,UZ 
1,320 MOTOR GENERATORS. 
eS 1 ¥-h-p Crocker-Wheeler 115 to 300...... 
550 1 4k, w. Edison, 500 to 60 volts. 
ARC MOTORS. 
l 3-h-p Brush 10 ampere. 





Bpeod 
1-h-p Ft. Wayne 12-cycle 100-volt...... 2,50 


™% “ Ft. Wayne 16,000 alt., 100-volt.. 2,800 
“* Ft. Wayne 125-cycle, 100-volt ... 1,875 
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é Hy 120 Kw. General Electric, 2000 volts, (110 Volts.) DIRECT CURRENT MOTORS. 
4 single phase, ironclad, toothed ar- 12 Kw. Edison, bi-polar, compound 
a tebe Tf : ‘ wound, w . d (s00 Volts.) 
18, 300 light T.-H., 1000 volts, 16,- Kw. estinghouse, compoun 
ooo alternations, with exciter. \souta. I, 50 hp. ~~ alana D-50. 
Bi: 2 750 light Westinghouse, 1000 volts, 30 Kw. T.-H., Type H.I. ‘ 1, 45 ar W its ‘ 
4 : 16,000 alternations, smoothed body joo-light horizontal type Westing- ' 4° B-p. estinghouse multipolar, 950 


armature; very cheap. house. 
60 Kw. General Electric, 2000 volts M.P., 6175-150, 125 volts, 175 Kw., ! 4° 
toothed armature, with exciters and General Electric, for direct connec- 1% 3° 


instruments. tion. 
30 Kw. Westinghouse, 1000 volts, 16,- 75 Kw. M.P. Westinghouse, modern I, 30 
ooo alternations, toothed armature, speed. 1, 25 


-p,m. 
Ra Crocker Wheeler. 


h.p. Westinghouse, multipolar, 


moderate speed. 


Kw. Belknap. 
h.p. Crocker Wheeler multipolar. 


RAILWAY GENERATORS. with exciters. . si ae 75 Kw. Standard, M.P., modern % 18 ga Keystone, slow speed, 600 
woo Kw. G. E, for direct conncetion. * 2% Kw. Westinghouse, single phase “speed, General Electric. 11g General, Electric multipolar, 
fl 200 Kw. Westinghouse. : F " moderate speed. 

i 100 Kw. six-pole Westinghouse. ‘ fn Genes Ect, sev DIRECT_ Cee aia tee Eiice 
; M.P. 8-400-100 General Electric for “’ “yoits, 16,000 alternations, toothed ar- ; 2, 10 h.p. General Electric multipolar, 
j direct connection. mature, with exciters and instru- (2s0 Volts.) moderate speed. 
M.P. 4-300-400 General Electric, with sents.” 100 h.p. Westinghouse M.P. 
a, — a i ke Stanley two-phase, 2000 or 80 — so Halske M.P. 
’ e tipola alker. : 7 4 . 25 h.p. ° P ° 
s yoo Kw. four-pole Westinghouse. jae volts, latest type, practically ish ; General, Electric M.P. ENGINES. 
2, M.P. 4-200- enera ectric. 2 2, 4 w. nera ectri oe ; i ’ 
2, M.P. 4100-650 General Electric. ie ne. See, — ee 8. h.p. Westinghouse M.P. 12 in. x 24 in. x 36 in. Tandem Com- 
2, = ae eaeog olar. a00 Kw., same as aheve. 5 a e ony M.P. ang eS Re ‘ 
i &, D- 6a bipolar fH. 240 ee” same as above. * cide ome machines as small as 14 in. x 16 in. N. Y. Safety Power. 
z CAR MOTORS. 180 Kw gy AS gy single Ya hep. . 13 in x 12 in. A. & S. oe ” 
P Lot of G.E. 800, 3 and 4 turn, drum ar- phase, latest type, ironclad, toothed ARC DYNAMOS. = . : . . se Ide. 


2, 45-light 1000 C.P. Brush. 


mature type, practically new, very armature, 2000 or 1000 volts, 16,000 22 in. 


cheap. It ti 2, 30-light rooo C.P. Brush. 
Lot of W.p. 50’s, good condition. eee 2, i20-light 2000 C.P. Brush, latest type. 
Extra armatures for all the above. DIRECT CURRENT DYNAMOS. 2, 125-light 1200 C.P. Brush, latest type. 


Lot of No. 3 Westinghouse, 25 h.p., . Edison bi-polar. 2 as tigre ee tL. - 


first-class condition, very cheap. : : 1 
oo shee Biooias: 2, 3o-light C.P. Brush. 
ALTERNATORS. . Edison bi-polar. 2, 25-light 2000 C.P .T.-H. Brush M.P., 
2, A 35 T.-H., 1000 volts, 16,000 alterna- . Edison bi-polar. 2, No. 8 65-light 2000 C.P. Brush. 
1, A go General Electric, 1000 volts, with .w. Edison bi-polar. 


exciter and instruments, practically ; Edison bi-polar. 5, 100 h.p. Harrisbur Return Tubulars. er. 
new; very cheap. Eddv. 6, National Water Tube, 20v0 h.p. 


Sena For Our New Cataiog-jJustr Out. 





: 








} Pi 
ake Watts 





BARGAINS Ci B 


A.O. KUEHMSTEDPrest. Office and Works 58-60-62 S. Clinton St. Chicago 













wa 
tions, with exciters and instruments. .w. Edison bi-polar. BOILERS ; as sete die, “en villa: ‘hon 
, 7 . Siemens- , . . 


x 42 in. Wright. 


8 in. x 10 in. Automatic. 


RECT CONNECTED UNITS. 


10-500-125, General Electric Rail- 
i enerator and Vert. Compound 
e Erie Engine. 


ator and Ames Engine. 


ROSSITER ,MACG GOVERN & C2 sigronowar new York. 





A. Louls KUEHMSTED 
Treas. and Gen. Mer. 


49 





> 

» | tH0-vorT pynamos FOR SAI.E woe 
TUALLY IN STOCK. iin | | c speed, | 1 60-tight THOM wo-phase, 15,000, siteraa- 

rs * Speed: | 220-VOLT GENERATORS. =| ! Sight, 2000-c.-p. T.-H. type L2, ring ar tions with exeiter and instru 
vt | B'S OG oe eee so oe ACTUALLY IN STOCK. ‘‘a * - («eee Eee 140) | a goo «met saa te Seadiey ae waa © 
« om + “awe | Speed./ 2 39 ‘* 2000 ‘‘ Brush No. 7 dial reg.. 1,Uo0 . = 6.000 . 

2,500 1 @ Wenstrom comp. iron-clad...... 825|, 6%. w. Ft. Wayne Jenney oil cup. 135 “ 2000 “ T.-H. type L D2 bail shaft, 1100 volts, 16, alter 

2,000 4 @ “ Kester multipolar s. o .... -1,20/1 7 “ &E. & C. new self-oiler M. P. shunt.  armatard si cteo 820 nations, surface wound arma- 

2,800 3 7 “ Ft. Wayne Jenney oil cups. 18 “Eddy self-ciler. 135 “ 2000 “ T.-H. type L ‘D2, new ve ture with instruments.......... 1,600 

1% “ E. & C. multipolar new s. 0.. 2,000) 1 gi) « Kdison self-viler ...-......2+c++ 1,700 ” 1 650 Standard inductor type, 35-k. w. 

1 3 1s « G.E. type l. B. 6 0 1,800 | - ' ball armature. ....... 820 self-oiler, 1100 volts, 15,000 al- 

1 8 “ Detroit Meeit-oiler oe a ae 16 “ oo a © 23 “ 2000 “ T.-H. type L D2 ring ternatious with exciter and 

10“ Detroit aelf-oller .....0.0:.0.-- 1,300 | j St de... sen l'o tho ago GRIPES og encnees - = instruments... ..s..00-- sesseee 1,300 

1 100 “ Westinghouse self-oiler, M. P. 112 “ Edi Oe 1,608 3 “s “ 1S tepoass es ¥ 3650 ‘* Thomson-Houston A _ 35, 1100 
newl wound 1,350 | i aon ; ; 1 40 2000 West. Elec. self-oiler. 1,300 volts, 15,000 alternations, com- 

, 1m * MEWLY TEWOUDG  .....6+seeeeeee . /1 Bb Edison Self-Oiler .....sseeseeeseeee 1,500 14 “ 120 “ T.-H. type Mi2 ball ite aoa with Daetieen 
ae w. oil cup, newly 1.800 | 2 20 ‘* Edison self-oilers, = = -seseeee = armature ..........<- a Seshieiaienth 1,500 
rewo ebb Hay bod denna gee esee cee »800 | “ i i eek cow e “ ‘ & TUMENES.....0+-. +0000 e iy 

11 “ Detroit Hl Win. self-clier .... 00/2 S .. Balson colfoler op eo mit 1200 T.-H. type Mi2 new 3 650 Thomson-Houston A 35, 
1 150 “‘ Eddy self-oiler, ring ty es wie Ge eee ball armature ..... 850 volts, 15,000 alternations com- 

1.300 i@ a. ~ self-oiler, : ig type. 1.660 | 1 40 ze Westinghouse, 8. 0....... 559/ 3 45 “ 1200 “ Brush No. 7 dial regs. 1,050 poathe wound self-oilers 1,500 

a 1 160 “ Edison 8i-k. w. com iw |? © Poe fo aD. Gey o> 1 50 ‘* 1200 ** Standard .........+.... 90/3750 “* Westinghouse No, 1, 1100 volts, " 

: in VM-iwao, | WOUND oes seeeeereesesesseseeees 1,000] 1 50 ‘* 2000 “ Standard 8. 0. new 16,000 alternations, with exciter 
enney comp. self-oiler. |} 1100 ‘* Edison No, 32 8. 0. comp., new d 950 000 a * ex 

1,800 1 18 ‘* Detroit Electrical Works, s. 0. MUMMIES oc cocect Eckkseces 1s 1 oon tes and instruments .............. 

) » ; = “Westinghouse letter type s. 0.. 1,400 | os ‘* "ll aiieioes go9 | 1750“ Wate = . ae 

2m0 “ Baton ike “alahe 1400 500-VOLT CENERATORS. 150 “ 120 “ T.-H. type L Di2 s. ise ced lapttaneeiba.-, will 
120 “ Edison 12k w. so. comp. ... 1,400 ACTUALLY IN STOCK. © 9 peg ROW, Dall arm’t. 8) 1759 “ Westinghouse No. 1, 2200 volts, 
: 1 20 ‘“ Thomson-Houston type E. lL. 1 15-k. w. Edison self-oiler ........ 1,500 | 1 50 1200 T.-H. type oe 16,000 alternations, new arma- 
. compound ... ....... “S aae c Ie ae. ee eT 5 1,350 Pe re TH new ring Dt t.. 820 ture, with or without instru- 
900 1 270 ‘ Thomson-Houston D15 comp.. 1400/1 18 “* E. & C. new s. o., M. P. 950 | 1 ‘bail type ¢ » new 820 A sc vacocktotaeshononeaaté 1,650 
1270 “ Triumph multipolar s. .0........ 1,060' 1 25 ‘* Rockford ». o. comp. Manches- a <3 QFMALUFC  ..+.0- 1750 “ National 381%-k. w. brand new, 
1270 ‘ Westinghouse  self-oiler, com ter type veces 1,425] 1 50 2000 T.-H. type M D, new latest type, 1100 volts, 16,000 al- 
MP : P- 060/125 “* Edison’ selfoiier ................. LW | ring armature ...... 820 ternations, toothed armature 
2190 “ G SB. muitipolars.o ©) "mu! 1 30 “ Jenney.self-oile, "| 1 50 “* 2000 ** Excelsior new latest with direct connected exciter 
900 1 35 an ae 1 15 “  Kdison self-oiler compound...... 1,000 | , i *, rey ee ee nee 900 and marble switchboard ....... 1,600 
130 “ National z0-k. w. brand new 3 45 “ Edison s. o. comp., newly re- ail 2 60 2000 . ayne Wood .NO. 900 1900 ‘* Royal 45-k. w., 1100 volts, with 
7 a &; WOME oct. nds snetecdbersosnccsags 1, ss ‘on “eee ee eee eee exciter. 
1 %0 Jenney self-oiler, comp., new 1100 ‘ Edison No. 32 s. 0. compound, “ 1 60 2000 —— eee Ee 999 | 1 1000 ** National 1100 volts, a” ote 
t y PETS seb vc os cessategdetc U - a . : ; ma t ; w armature, wi 
1 350 Edison 50-k. w. self-oiler comp 1,400; 1 100 ‘* Cuma. . comp. M. P.. 700} 4 6 * = ie ures ~ * dial — - | quar aa inanmunaiain b saireuae 1,500 
00 i = ee as. w., comp, 8. 0. = 1200 ‘“* Triumph 6-pole s. 0. new comp. 700 1: a it es Wateen ba EL we oe ; 11000 ** ne ro. Be oss P+. 4 
WB 2 Brush, comp. closed coll type. 1/150 ARC DYNAMOS. _ type M. Ps, 0,.... S30 toothed simakuns, Wel, Gnd, 
q : = Kester self-oiler compound..... 1,000 ACTUALLY IN STOCK. 615" 1m” paapely latest type 700 | exciter and instruments. 
1 a ane comp. self-oiler ...... 1,150) 4 20-light, 2000-c.-p. Excelsior 8. 0. aut. 115 “ 2000 “ Ft. Wayne Wood No. | 11200 eee fia —- 
: nae alien Po 1 20 1200 eens "o. hand | oe 10, newly rewound.. 600 | 16,000 alt., witn exciter and 
. . 2 wa 2 “ -xcelsior 8, 0. hand reg. . “9 a 
: ae Mather d0-k. W. 8. 0. comp. 1 20 * 2000 ‘* West, Elec. aut. . Lae ALTERNATING GENERATORS. |... i. instruments ........20se sees eeees 1,650 
Edison 45-k. w. self-oiler comp. 1,000 mm « OF rn trush N > ~ I J r | 1 1300 Westinghouse 70-k. w. 1100 volts, 
1 820 Nati " 1 20 2000 rush No. 6, dial reg. 1,100 ACTUALLY IN STOCK. | dg000 alt; aratioth aay are. 
; "a tee ore w. brand new s. g73|1 3 “* imo “ Ft. Wayne Wood No. 1 500-light Bain 30-k. w. 1100 or 2200 volts canta with po aa sake 
sen A LRS asec Si escnponad BB) sag som net ts atog, | sccile, om ormatare, wie “ederim si 
, 1 1000 Nat. 60-k. w. brand new «. o ™ . ; 4 | . , ’ ° | 12400 “ Westinghouse 120-k. w., 1100 
Itser componnd ou0 REMAND ooccrccencts 850 | 000 alternations ..........0.-065- 1,508 | volts, latest type, 16,000 alter- 
1 1350 Waddell-Enz. 80-k. w. for direct NOTICE. — All machines are actually in stock ready for prompt delivery. All machines are | nations, toothed’ armature s. 
0., composite wound. 


COON. . AA ae 265 Quaranteed. Write tor particulars and send for MONTHLY BARGAIN SHEET, with net cash prices. | 
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T.-H. SOCKETS 
FOR SALE. 


10,000 Key and Keyless; brand new, 8c. each. 


ROSE ELECTRIC CO., St. Louis, Mo. 


ELECTRICAL WORLD anv ENGINEER. 


BARGAINS IN DYNAMOS, ENGINES, ETC. 


Write us for Price Lists Nos. 25 and 26. 


BALL ENGINE FOR SALE. 


One tandem compound 12x16x18; ex- 
cellent condition, $850.00. 
ROSE ELECTRIC CO., St. Louss, Mo. 


DIRECT CURRENT DYNAMOS, ALTERNATING CURRENT DYNAII0S, ARC DYNAMOS, ENGINES, BOILERS, HEATERS, PUMPS. 
This apparatus has been removed from our own Central Stations to make room for larger units. We therefore know its history and can 


guarantee it to be in thoroughly good condition. 


CHICACO EDISON COMPANY, 139 Apams Street, CHICACO. 


600 LIGHT NATIONAL ALTERNATOR. 
FOR SALE. 


1000 volt, with exciter.........s.seeee: $275.00 | 67 Single, K-12, 


ROSE ELECTRIC CO., St. Louis, Mo. 


1899. 


AUGUST ‘12, 








T.-H. ARC LAMPS. 
FOR SALE. 
too Single K-z2, $5. 5.00 (6s Double, M-2, =e 


00|2 Double, M-12, 
ROSE ELECTRIC CO., St. Louis, Mo. 


10.00 


BARGAINS FOR SALE, NEW AND GOOD SECOND-HAND. 


TRANSFORMERS. 


100 K. W. 500-Volt Edison Dynamos 


137% K. W. 125-Volt Belted Westinghouse; | 
300 Rev.; New. 


2 D 50 125-Volt T. H. 
1 35-H.P. 220-Volt Sprague Motor. 


100-H1.P. Shunt Elwell-Parker; 500 Rev.; 220- | 
Volt Dynamo. 


ENGIN ne. * 
2 Mclatosh & Seymour, 1814 x18. 
! Erie Ball, (8xi6. 
2 18x42 Allis Corliss. 
2 (2x12 Armington & Sims. 
2 (3x12 Automatic Armington & Sims. 
| Jack Shafts, Pulleys, Belting, etc. 


| 90—10 Light Stanley 1,000 to 50............. 
| 20-0 * = ee | teenies eyes 


20-5 “ ns ade 0. 


40-20 * “ Oe TEE. dbs caens 
25-30 “ “ 6. GB HBO... ccc 
21-40 “* “ 91D. SEDs cd's vaste 
2-50 « ” PS.) CO WED. dheee oe 
2-75 “ “ 6 1100 
2-100 « “ « « §0/00......... 


eee ee ee eee eee eee eee eee eee eee eee) 
PRO HOPE OH eee ees Heer eeeestes v8 


52.50 


The above are ready for immediate delivery and are strictly first class. Also a quantity of Railway Motors, Cars, Trucks and Controllers, Arc and Incandescent Dynamos and Motors. 
CORRESPOND WITH US TO BUY OR SELL. 


107 LIBERTY STREET, NEW YORK. 


THOMPSON, SON & CO. 


TELEPHONE 
2226 CORTLANDT. 





PROPOSALS WANTED 


For Steam and Electric Machinery for 
Municipal Electric Lighting Plant, City of 
Monroe, Michigan.—Sealed Proposals will 
be received at the office of the City Clerk 
of the City of Monroe, Michigan, until 8 
o'clock, p. m., on the rath day of Au met, 
1899 (at which time such proposals will b 
opened), for the furnishing of all labor ontd 
materials for the construction of the neces- 
sary Building, Engines, Dynamos, Lamps, 
Pole Line, etc., for an Electric Lighting 
Plant for said city, in accordance with the 
plans and specifications on file with the 
City Clerk. 

All bids must be addressed, “City Clerk, 
Monroe, Michigan,” and endorsed on out- 
side of the envelope, “Bids for Electric 
Lighting Plant,’’ and the divisions of the 
specifications for which the proposal is 
made. 

Each bidder must deposit with his bid a 
certified check for an amount equal to 5 
per cent. of the total amount of his pro- 
posal, pyaar to the order of the Treas- 
urer of the City of Monroe, Michigan, 
which sum shall be forfeited to said city 
in case the bidder refuses or neglects to 
enter into a contract with said city, 
suant to the terms of his bid and the glans 
and specifications on file (subject to con- 
firmation by the City Council), within five 
days after he shall have been notified of 
the acceptance of his bid or _ proposal. 
Checks deposited with rejected bids will be 
returned to owner on demand. 

The bidder whose bid is accepted will be 
required to furnish with his co t a good 
and sufficient bond to be a id by the 
Mayor and Council of the City of Monroe, 
Michigan, in such sum, not exceeding the 
amount of his contract, as the Mayor and 
Council shall determine, canditioned on the 
full and faithful performance on his part of 
the contract. Another d, ‘gunning to 
the People of the State of Michigan, will be 
required, conditioned for the payment ot 
wages earned and material, apparatus and 
machinery furnished in the performance of 
the contract. On the proper execution of 
the contract and bonds the guarantee de- 
posit will be returned to the contractor. 

Copies of the specifications can be seen 
at the office of the City Clerk, or at the of- 
fice of Ee City’s Engineer, A. S. Van De 
ek Rann, 12, 82 Griswold St., Detroit, 

higan TY proposals must ‘be made 
out on_ blanks orovided for that purpose. 
The i] armel reserves the right to 
wreject Any all pr@posals and to waive ir- 
regulagity. @ny proposal. 


JOHN STEINER, 


City Clerk. 


Dated at Monroe, Michigan, this twenty- 
fifth (25th) day of July, 1899. 


For Sale.—Bargains. 


Two L. D., 2,000-C.P., T.-H. Dynamos. 

Two L., 2-000-C. ri; T.-H. Dynamos. 

vay rewound and good as new; self oil- 
ng. 

Sorty Type K, 2,000-C.P., T.-H. Arc 

Lamps. 


One on kK. W., 110-V. Edison Dynamo. 


One 4oo-Light Brush Incandescent Dy- 
namo. 

One s50-Light United States Incandescent 
Dynamo. 

One 12-H.P. Jenney 500-Volt Motor. 

One 3-H.P. Detroit 500-Volt Motor. 

Type E, T.-H. Transformers, Instruments, 
etc. 

These are bargains. 
Address “BOX 136,” Farmington, Conn. 


N for et is hereby given that sealed bids 

for the lighting of the streets of the 
city of Williamsport, Pennsylvania, by elec- 
tricity, gas or other light, for all night and 
every night from dark to daylight for a pe- 
riod of five years from Dec. 1, 1899, will be 
received until Sept. 1, 1899, at 10 o’clock 
a. m. Each bid shall state the number of 
lights proposed to be furnished, the loca- 
tion thereof, the kind of light, candle pow- 
er and the system to be used, and shall be 
accompanied by a —s check of $1000 
to be forfeited as liquidated damages in 
case the successful ti der fails to execute 
contract and furnish the necessary bond. 
The city reserves the right to reject -_ 
or all bids. All bids must be sealed an 


addressed to 
THEO. CORNMAN, 
City Clerk. 
Williamsport, Pa., July 19, 1899. 





-ARMATURES -cabiiiies 


CLEVELAND 
ARMATURE 





WANTED. 


Catalogues and price lists of every size 
and kind of electrical machines, apparatus 
and instruments, and of all kinds of mate- 
rial for the installation of plants. Address 
OFICINA. ELECTROTECHNICA, Casil- 
la No. 169, Guayaquil,, Ecuador, S. A. 


FOR, SALE. 


10,000 new rubber storage battery jars 
cheap. 
Old electrical material bought, sold ane 
exchanged. 
WALSH’S SONS & 
NEWARK, N. J. 





co., 





cooelN.eee 


FIELD 
WINDING.. 


WE LEAD 
THE WORLD. 





Factory Prices 
Are Not In It 


WE BUY 


OLD BELTS 
OR SCRAPS 


Regardless of Size or Condition. 
We Clean, Repair and Renew Old Belts. 


LEATHER PRESERVER MFG. CORP. 


29 W. Monroe St., Chicago, Ills. 
Telephone, Main 4173. 





WANTED AND oes SALE 
All kindslt gecon i 


Testing fretfumentd 


RALPH VOSE, 
25 Sunnyside St., Hyde Park, MASS. 








TRADE MARK. 
TESTED FUSE WIRE AND LINKS. 





Standard for Accuracy. 


Packed in Tin Cases, Practically Air Tight 
Package. Prevents Damage in Handling. 


FUSE LINKS and TELEPHONE FUSES. 
CHICAGO FUSE WIRE & MFG. CO., 





145 Lalse St., Chicago. 853 Broadway, N. Y 
onilabes: 
TT thaten, 
Etched 
— 
Get our catalogue and prices. 


Shades and Chimneys for for Welsbach Lights. 


We Undersell Importers 
BS COMPANY, 





THE PITTSBUR 
B-A-R-C-A-I-N-S 


For Saie. * 
Gas Engines for Electric Light from 
2H. P. up to 25 H. P. now ready. 
Write for prices, 


27 & '29.W Washington St., CHICAGO. ILL. 


Uh 





may be secured by 
our aid. Address, 


THE PATENT RECORD, 





CHICAGO EDISON CO. REPAIR SHOPS. vay 


76 MARKET STREET, CHICAGO, ILL. 


Dynamos, Armatures, Motors, Arc Lamps, Instruments, Machine Shop, Engines, etc. 
Firet-clase equipmdnt im all ahops. 


Prormpt attention. 


Telephone, Main 


OPEN 
and NICHT. 


1280. 


Carpenter Shop, Cabinets, etc. 
Correspomdence solicited. 


To PATENT Good Ideas 


ii - 3 
sh i a al ee 


be cl lA i id tl RR eh PRAM tease Nie AS aN at: tie eI 





SSE Mile A ING 
OOD pane 
EQ 
\ 


AvucustT 12, 1899. 


QUICK WORK. 


This is of SPECIAL INTEREST tothe man in charge of an electrical machine. 
We make aspecialty of duplicating and refilling 


COMMU TATORS. 


Our experience in making new and refilling almost every styleof COMMUTATOR 
in use enables us to do this work intelligently. Special Commutators designed to fit 


your machine, 
WE coe ONLY THE BEST MATERIAL, 
ET US FURNISH ESTIMATES. 


F. L. HOMER & COMPANY, - Cleveland, O. 


IMPERIAL fg ty 1g 
ipod CLOTH AND PAPER, | WESTINGHOUSE 


OF MACHINES rand India I ICA CaP 


ae 
ae LED 
mb 7 QUALITY 


{ MOY 
Lp 


AY 
VAY) 


Eyeusil 


TRY a a 


nine BO MORA UE Na Th 


FURNISHED IN THE HS) i CUT TO ANY PATTERN DESIRED 


=i. aint —_ 


MTV ATU 





ANY BUGS IN YOUR DYNAMO ? 


SOMETHING WRONG WITH YOUR MACHINE ? 
SEND IT %O US AT ONCE. 


W. H. ELLIOTT ELECTRIC CoO., 


14 and 16 Middle St., CLEVELAND, O. 


Relieve Your Mind. 


Send us that crippled machine for repairs. 
Guaranteed and quick work. 


Form wound coils carried in stock. 


VARNEY & McOUAT, Indianapolis, Ind. 


Manufacturers and Dealers in Electrical Supplies. 








THE PELTON ENGINEERING CO. 


CLEVELAND, OHIO. 


Dynamos, Motors, Arc Lamps, Incandescent Lamps, Meters, Transformers. 
Repairs, Rewinding, Commutator Work, Lamps Rebuilt. 
Fan Motors, Alternate Current, Direct Current, Water Power. 


BRUSH ARC SUPPLIES A 





\\Y Nai P ee GISTEREL |] My 





39 to 43 West Washington St., 


ELECTRICAL WORLD anv ENGINEER. 51 


The Van Dorn & Dutton Co., 


Beparment.§ GENERAL ELECTRICAL REPAIRS. 


Quick Repair Work a Specialty. Armature Winding and Building. Commuta- 
tor Filling and Building. Transformers and Fields of all Types Rewound. 


W. H. ELLIOTT, 
The Pioneer in Arma- 
ture Repair Work, is 
now in a_ position to 
serve his friends and old 
customers under the 
above firm name. 


W. H. ELLIOTT, Manager, 


18 Years’ Practical Experience. 





















Telephone, East 475. 


1796 E. Madison Avenue, Cleveland, O. 





PELELILSI ILE SIF TIFF FSS SIFFS IFFT TFT TTS F TTT Tt TFT ts, 


Don’t Imagine 


because a machine is “second-hand” that it personifies uselessmess or decay. 
Much of this apparatus has been sold to us to make room for larger machines. 

The majority of them wear ‘“thonorable service stripes” and are good for 
many long campaigns yet. We have quite a few Dynamos and Motors which 
bear good names, such as Westinghouse, General Electric, Sprague, Eddy, C & 
C, etc., and some lesser lights, but just as good. 


OUR REPAIR PLANT 


is most complete and our facilities for turning out quick work are unequalled, 
and the work is guaranteed. Get our prices. 
General Western Agents for Eagle Motors. 


AARON ELECTRIC CO., 
140 S. Clinton St., ae Chicago, III. 
SEESEESTEFESEFESETEESEEEEEEEEFEFETEFEFEEFTFFFFFFIFF 


PATENTS aneres."| ““For' save. 


and promoted under business condi-| A thoroughly equipped and modern 
tions. Patents quickly sold. lamp factory, capacity 2000 to 2500 lamps 


ROBERT RUXTON, 
195 LaSalle St., 


WE CAN FIND THEM FOR YOU. QUICK 
\ > BABB BEBE RE ON REPAIRS 
poe TET TT 


LELLLLLLLLLITI FF FF I4F9 
EEFEETEFT TTT TTT TTT It 


~ 


per day, for sale at a bargain. Address 
: “LAMP FACTORY,” care _ Electrical 
Chicago, II]. } World and Engineer, New York. 





— 


BECKER BROS. 
REPAIRS 


INCLUDING ALL 


NATIONAL ELECTRIC PARTS. 
CHICAGO, ILL, 















SPECIALTY. 














PRATT 
INSTITUTE 


BROOKLYN, N. Y. 
TWO YEAR COURSES IN 


Steam and Machine Design 


and in 


Applied Electricity. 


Fully equipped laboratories. 
Thorough and practical instruction. 
Low Tuition. 

ALSO EVENING SCIENCE and TECH- 
NICAL CLASSES and EVENING 
TRADE CLASSES. 

Write for catalogue and particulars. 





UNIVERSITY OF NOTRE DAME, 
Notre Dame, Ind. 


Offers every advantage to students wish- 
ing to do special work in Electrical Engi- 
neering; besides the regular course leading 
up to the degree of Bachelor of Science in 
Electricity, it has a special department for 
those students desiring to get a practical 
knowledge only in this branch. Catalogues 
on application. Address 

REV. A. MORRISSEY, C. S. C., President. 





750 LIGHT ALTERNATOR 


FOR SALE. 
Westinghouse, 16,000 alternations ; complete, 
$300. ROSE ELECTRIC CO., St. Louis, Mo. 


FOR SALE OR RENT. 


A factory well equipped with power 
resses, screw machines, lathes, bench 
athes, complete tool room, electro-plating 
and polishing outfit, and 25 H. P. engine, 
in a good town not far from Chicago, with 
preaty of desirable help. "h., 25, care 
tlectrical World and Engineer, New York. 








Light and Water Commission, Middle- 
town, Del., invites bids on one 100 H. P. 
simple engine and two jo K. W. Edison 
dynamos, and offer for sale or exchange 
one Worthington steam pump 8 x 12—7 x 10 
and one American Well Works, double 
acting deep well pump, capacity 240 gallons 


per minute. Both the pumps are in first 
class condition and will be sold for want 
of use. Address JOHN W.. JOLLS, Sec- 
retary, Light and Water Commission, Mid- 
dletown, Del. 


ELECTRICAL WORLD anv ENGINEER. 





OUR STUDENTS 
SUCCEED 


ence Schools 


vent and 









the old Electrical Course. 


with the benefits received. 
town of Moncton, New Brunswick. 


effort on my part.” 











100,000 Students and Graduates. 
teed by $1,500,000 Capital Paid In. 


Electrical Engineering 


Mining. 


of Electricity in Lehigh University. 


ELECTRICIAN AND INVENTOR. 


“I cannot recommend The International Correspond- 
too highly. 
Power and Lighting Course, I have become electrician 
for the New Union Station, St. Louis, Mo. 
knowledge gained in the Course, I have been able to in- 
successfully procure patents 
and electrical devices in the United States, Canada, Great 
Britain, Germany and France.” 


GEO. P. McDONNELL, St. Louis, Mo. 


ELECTRICAL ENGINEER FOR MONCTON, N. B. 


“I decided to take a Course in The International Corre- 
spondence Schools during its early days, being No. 10 in 
I have always felt that the 
small amount paid for the Course was trifling compared 
I am now electrician for the 
While at one time I 
had to look for work, I have, during the past year, had 
more than I could conveniently handle, without a special 


GEO. M. MACDONALD, Box 183, Moncton, N. B. 


LARGEST SCHOOL IN THE WORLD. 
Fulfilment of Every Promise Guaran- 











Since taking the Electrical 
From the 


on mechanical 






















NINE ELECTRICAL COURSES. 
t ; Electrical; Power and Lighting; Electric Railway; 
Electric Lighting; Telephony; Telegraphy; Wiring and Bell Work; Electric 


$10 to $70 at $2 a month pays for A SALARY-RAISING EDUCATION. 
Electrical instruction in charge of R. B. 


Williamson, fornierly Professor 


Write for circulars and local references to 


THE INTERNATIONAL CORRESPONDENCE SCHOOLS, 


Box 818, SCRANTON, PA. 








Bargains in New and Second-Hand Dynamos. 


Two Fort Wayne Dynamos, 32%-kw, com- 
plete with instruments, 1000 volts. 

One Gotiest United States Dynamo, 110 
volts. 

‘wo 350-light Richter Dynamos (bi-polar), 
110 volts. 

One 225-light Waddell-Entz Dynamo (multi- 

* polar), 110 volts, 12-kw. 

One 200-light Richter Dynamo (bi-polar), 
compound, 110 védlts, 

One 200-light Quaker City Dynamo (bi- 
polar), compound, r1o volts. 

One seelignt Consolidated Dynamo, 
volts. 


110 


One _ Westinghouse 4o-arc-light Alternating 
Dynamo, 2000-cp, self-exciting. 

Two 35-arc-light American-Wood Dynamos, 
self-regulators, 2000-cp. 

One 20-arc-light American-Wood Dynamo, 
hand regulator. 

One 25-hp & C Motor, 220 volts, A No. 
1 condition. 

One 10-hp Eddy Motor, 220 volts. 

One 6hp Edison Motor, 220 volts. 

Large stock of small Motors and Dynamos. 

Large stock of Automatic Engines, Ball, 

mes, Armington & Sims and Corliss 

Engines up to 500-hp. Also Boilers. 


FRANK TOOMEY, 129-131 North Third Street, PHILADELPHIA. 
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POSITIONS WANTED 


(Continued from page 48.) 











OSITION WANTED—By 1808 graduate 
as electrical engineer. At present em- 
ployed in a large manufacturing company; 
would like to obtain another position. Good 
reason will be given to interested party for 
desiring. to change. Address ‘“‘C. N. D.,” 
opto, aertsiae! World and Engineer, New 
ork. 


a 
OSITION WANTED—A central station 
manager, who is a practical mechanical 
and clectrical engineer of 12 years’ experi- 
ence in building and operating electric 
light, power and electrolytic plants, is open 
for engagement. Have made a study of sta- 
tion economy and business detail, and can 
make dividends for the stockholders; & 
ears of age, and married. Address “C. 
. G.,” care Electrical World and Engi- 
neer, New York. 


Purdue University, 
Lafayette, Ind. 


Courses in Electrical Engineering, Civil 
Engineering, Mechanical Engineering. 


Extensive Laboratories. Fine Equipments. 
Catalogue sent on application, 


LAFAYETTE COLLEGE 


EASTON, PA. 


Thoroughly equipp.d technical courses in 
CIVIL, MINING AND 
ELECTRICAL ENGINEERING 
AND CHEMISTRY. 


For Catalogues address the Registrar. 


WANTED. 


Railway Generator; self-oiling, compound 











wound, good condition; about 100 K, W. 
capacity; price and full particulars, address 
“UNIVERSITY,” care Electrical World 


and Engineer, New York. 


For Sale—Second-Hand 


Arc dynamos and lamps; alternators and 
converters; 125, 250, 500-volt generators, 
motors; testing apparatus; instruments; 
meters; supplies; high speed engines and 
boilers; several Corliss engines; belting, 
etc. Write for anything wanted. Cash paid 
for all kinds of station equipment. 


Chesley Machinery Co., 


Havemeyer Building, New York. 


RAILWAY GENERATOR 
FOR SALE. 
T.-H. 75 K. W., M. P., 500-V., $600.00. 
ROSE ELECTRIC CO., St. Louis, Mo, 











H. P. CAMERON 


SUCCESSOR TO 





CAMERON & TOPPING. 
225 Walton Street, Syracuse, N. Y. 


Manufacturer of 


Assembled 


Commutators 


For Street Railway Motors of 
Every System 


se 


Commutators refilled of 
every size and system in 
use. Armature Winding 
and Electrieat Repairing. 












down, 

























The Acme of Perfection 


FOR WINDOW LICHTINC. 





Is placed in top of window and reflects the light 
Can be’ placed to throw the light at any angle 
and covers the entire window with an even light, 


‘‘ ade Up in Length to Fit Any Window.”’ 


It will pay you to write us for our illustrated catalogue. 
Prices—Always right. 


AMERICAN REFLECTOR AND LIGHTING CO., 
271 & 273 Franklin Street, Chicago, Ill. 
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RYAN & HUMPHREY, 
Mechanical and Electrical Engineers. 


Consultations, Reports, Estimates, Plans, Specifica- 
tions, Superintendence, Tests, Purchasing. 
Designs of Central Stations a Specialty. 


706-707-7088 LINCOLN TRUST BLDG., ST. LOUIS. 
WM. H. BRYAN, M. E. H. H. HUMPHREY, M. 5. 











Engineers and Electrical Experts, 


41-43 CEDAR STREET, NEW YORK. 
Telephone, 528: Cortlandt. 


FIELD & EVERETT, 


ATES & RANDOLPH, 
General Contractors, 


Electric Railway, Light and Power Plants. 
13:15 MONADNOCK BLOCK, CHICAGO, ILL. 


EORGE & CO., W. H. 


Contracting Engineers, 


Installation of Steam Plants, Boilers, Stacks, Tanks, 
Plate Steel Work. 
120 LIBERTY STREET, NEW YORK. 
Telephone 3043 Cort. 


HERRICK, ALBERT B. 


Consulting Electrical Engineer 
and Advisory Expert 


On Central Station and Power Station Construction; | 


Their Economical Operation and Testing. 
120 LIBERTY STREET, N. Y. CITY. 
Tel. 2059 Cartaneh, Catte — ™ 





HORRY: WILLIAM SMITH, 


Electrician and Engineer. 


Designer of electrical machinery. Specialty Thermo 
Reactance system | 


Electric furnaces and accessories. 
of are lighting. 


UNION CARBIDE WORKS, 
NIAGARA FALLS, N. Y. 





_JOUSTON & KENNELLY, — 


Electrical Experts and 
Consulting Electrical Engineers. 


A. E. KENNELLY, 8c. D. | 








pene > THOMAS J. 
Counsellor-at-Law. 
Patent Causes. 
Six years with General Electric Company. 
PARK ROW BUILDING, NEW YORK. 








INSMAN, FRANK E. 


(MEMBER A. I. E. E.) 
Censulting Electrical Engineer. 
Expert investigations and reports on ELECTROLY- 
S for Municipalities, Gas or Water Companies. 
EXCHANGE COURT BUILDING, 
52 Broadway, NEW YORK. 
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MAILLovx, Gj 
Consulting Electrical Engineer, 


1s0 NASSAU STREET, NEW YORK. 








CRAKE, A. L., 
Consulting Electrical Engineer. 


Estimates, Plans, Specifications, Examinations, 
Reports, Tests. 


52 LINCOLN TRUST BLDG., ST. LOUIS, MO. 








STERBERG & SUTTON, 


Consulting Engineers and° 
Electrical Experts, 
BOWLING GREEN BLDG., 11 BROADWAY, N. Y. 


Telephone, 732 B 
Power Transmission, Lighting and Railway Work. 


MAX OSTERBERG, E.E., A.M. FRANK SUTTON, E.E. 





EID, THORBURN, 


Consulting Engineer, 


ELECTRICAL.—Power Transmission, Electric 
Railway: MAYDRAU Stations, Isolated Plants, Machine 
oe ULIC.—Water Power Development. 
RATING. > eaten Ice Manufacturing 

a ea Sas ane 
120 Lf TY "STREET, Cor. Gist. 


Telephone, No. 2708 










SARGENT & LUNDY, 


Engineers, 
1140 MONADNOCK BLOCK, CHICAGO. 





FREDERICK SARGENT. A. D. LUNDY. 





GHEAFF & JAASTAD, 
Mechanical and Electrical Engineers. 


Plans and specifications for and superintendence of 
Electric Power and Lighting Plants a specialty. 


85 WATER STREET, BOSTON, MASS. 





GSMETHURST & ALLEN, 


Electrical Engineers and Contractors, 


1222 and joss STEPHEN ——- BLDG., PHIL- 
ADELPHIA, PA. Long Distance Tel hone, 
Complete Electric Light and Power Installation 
Electric Railway Work a Specialty. 


W. A. SMETHURST. _RODNEY D. _ALLEN. 


“THOMPSON, GUION, 7) 
Electrical Engineer. 


| 289 Fourth Avenme, NEW YORK, N. Y. 








Estimates, Plans, Specifications, Supervision and Reports. | 


Opinions, Measurements, and Tests. Patents, Interferences, and | 
Infringements. Offices, CROZER BLDG., PHILADEPHIA, PA. 
Laboratory, N. 41st St., Philadelphia. Long Distance Telephone, | 
1-27-12 Philadelphia. 


EDWIN J. HOUSTON, Ph. D. 











IT 
WILL 
PAY 
YOU 


Long Distance 
Telephone 1117. 


ELTON ENGINEERING CO. 


Engineers, 
CLEVELAND, OHIO. 
Consulting, Contracting, Designing, Testing. 


Manufacturers’ Agents for 
MACHINERY AND STATION SUPPLIES. 





"| PEPPER & REGISTER, 


General Contractors, 


112-116 N. BROAD ST., PHILADELPHIA, PA. 
Electric Street Railways a Specialty. 


To correspond with us concerning Bar gains in, or Repair S of. 


== Electrical Machi 


sss STEWART ELECTRICAL CO., 


S. E. Cor. FIFTH and SYCAMORE, 


Bane & COMPANY, j. G., 


Incorporated. 





Engineers, Contractors, 


29 BROADWAY, NEW YORK, N. Y. 
Equitable Bldg., Baltimore. 


ORSTALL & CO., A. M., 
‘Contracting Engineers. 
Telephone systems, Line and Conduit Installations. 


WITHERSPOON BUILDING, PHILADELPHIA. 
Long Distance Telephone 4154A. 














Cincinnati, Ohio. 
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The Smith Telephone 


Lineman’ s Test Set. 


FOR... 


Telephone Line 
Testing. 


SOE WUE ct i,! alti Meek la. 
Service. 


Emergency 
" Service of all kinds. 


A Complete 
Telephone Outfit 
in Portable Form. 





Employs the 
Smith Combined 
Hinged Trans- 
mitter- Receiver. 


Small Dry Talking 
Battery fixed in 
box, the whole 
occupying a space 
less than seven 
inches square. 





Smith's Combined Hinged Feaataeinetver. 
Two terminal 
cords snapped on 
line put this com- 
plete telephone in 
circuit. 


Saves Time. 
Is Convenient. 


Fully Guaranteed. 


For circular and 
price, address 


Gash Interchangeable 
Telephone Co., 


1304 Chamber of @6mmerce, CHICAGO, LL. 





Ringing Circuit Open. Talking Circuit Closed. 
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Facilitates Work. 
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“Whisper It Softly | 


see you can hear it as distinctly through one of our 

No. 5 Microphone Transmitters as a ju were 
standing next to the coe addressed. his accu- 
racy is not to be wondered at when you realize that 


x 
it is equal to the best foreign make. ur folders 
will give a more detailed description of this admirable transmitter. 
Pr rr rrr re rrr ee > >>> > >>> PP YO 











THE SCHMIDT & BRUCKNER ELECTRIC C0., 


135 Elm Street, New York. 


PuriLrapecenia Acency: Franklin Electric Supply House. 506-508 Cuthbert St. 
Wallace Brothers, Wallaceton, Va. 





* 


TELEPHONE SWITCHBOARDS 
g Magneto Bells tenn wictonns 


For particulars and prices apply to the 


UTICA FIRE ALARM TELEGRAPH CO., Utica, N, Y. 


Telephone Transmitters 


We manufacture under our own patents 
a Transmitters that are practical and sub- 

stantial machines, forinterior, long distance, 
J marine and submarine work. Improved 
construction. Long life. Guaranteed to 
talk with 2, 4 or 6 cells, or under any condi- 
tion where a telephone can be used. 


SPENCER ELECTRICAL CO., 


163 Greenwich Street, NEW YORK. 
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ead 
Qe 
& Patronage Y 
NS FINE SIZES SINGLE COVERED ay, 
SILK MAGNET WIRES. 


Solicit Your 


207 South Canal Street, 


When writing to advertisers mention 
QORLD 


Electric Soldering Irons 


sd Laundry Irons. 


CONVENIENT AND ECONOMICAL 
SEND FOR CIRCULAR. 







IN MANHATTAN 
from 


$75 a Year 


American Electrical 
32,000 STATIONS 
NEW YORK TELEPHONE COMPANY 


Heater Company, 
197 River St., Detroit, MICH. Coa |S wegnee 





eee be 


Chicago, IIlinois. 


i. a 
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Electrical Supplies 


--FOR... 





CoOL 


1 Electric Stoves. 





Fall Construction. 








Crutral Clertrir Company, 


264-266-268-270 FIFTH AVENUE, 
CHICAGO. 





No heat for warming up the room 
and one’s temper, but enough for 
quick cooking. 20 sizes and styles. 
Thousands in use. Send for cata- 








logue. 






(We make Car Heaters, Rheostats, Theatre 
Dimmers, as well as lots of heating goods.) 










MANUFACTURED BY 


TESPPLEXTIEORIGLE 


CHICAGO, Heating Department, 
Monadnock Block CAMBRIDGEPORT, MASS 





Southern Electrical Supply Co., 
ST. LOUIS. 
























FRCCCVCVVSVVSVSSSSSSSESESVEVSUSOOA q 
$ * ee $ 
¢ The Universal Wiring Computer. ¢ 
BY CARL HERING. 
Author of ‘Principles of Dynamo Electrical Machines,” “Magnet Winding,” etc. $ 
Gives the. sizes s wires directly in gitetm mils or ye ye ny for —_— tin er - rki t 
current), tor , ’ ’ 
of lamps, and at any iene, Prithout ae. horeneiien, or knowledge of $ pus s a Tee, OSE We ing Ce. 
mathematics. 
It i i les for all practical ith 
ee shventagh cnet’ these of baie Gaede clamie, gece canpat om band $ OPERATED BY A SINGLE CELL OF BATTERY. 
than such a cumbersome and bulky set of tables would . te eves the — t ’ 
es anata f Brie long bering 
; i ivi ints 0} i g i 
anda set of original USEFUL AUXILIARY TABLES, such as for heating well finished and nickel 
limits, weights of insulation, power reductions, composite wires of large sec- e plated. 
tions, weights and resistances, wire gauges, etc. Motor is neat in appear- 
$ Convenient Size for the Pocket. Cioth. Price, $1.00. $ ance and is durable. 
i i ks published will be we 
promptly mailed to any address inthe world, POSTAGE PREPAID, om re $ Finished in black 
ceipt of price. Address ; enamel, decorated in 
ELEctricaL Worip AND ENGINEER, 120 Liberty Street, New York. $ gilt with nickel trim- 
$OB2O0000000000000000000080088888F mings, or full nickel. 
Carries 3% in. Fan. 
A WELL-MADE 
PRACTICAL .. 
MACHINE ... 
Electrical Technical Periodical Literature of the world for fourteen IN MINIATURE. 
3 years, including all original articles and all ‘Digest’ references 
published in $ The cost is low, the motor is a good seller, and 
: j ‘Hi E ELECTRICAL Wo RLD > it will pay to stock up NOW for holiday trade. 
From January Ist, 1883, to January Ist, 1897. 
a KENDRICK & DAVIS 
3 Copies of this or any other electrical book published will be sent by ; : ’ 
@ mail POSTAGE PREPAID, to any address in the world, on receipt of price. Successors to THE PORTER STANDARD MOTOR CO.. 
@ aoe et eee Jn Jee 
4 ICAL W D GINEERX, Publishers, We furnish parts of the above, 
> CLC TRICA dy tes 0. ee aba eraers ready ter winding and assembling. LEBANON, N. H. 
é ge geo eSe5e5e! §25c5 
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THE TRIUMPH ELECTRIC CO., 


CINCINNATI, OHIO. 


Belted and Direct Connected 


enerators and Motors. 


Slow and Moderate Speed, 


For Railway Power and Lighting. 
Write for Bulletin A, 


Giiak: aetepitoic: » 





ee 














; 
s 





AucustT 19, 1899. ELECTRICAL WORLD anvp ENGINEER. 21 


: 
| 
: 
: 
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GOOD STOCK NEEDS GOOD LIGHTING. 
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AND 5 Licensed to Patented 
% manufacture April 20, 
E; F Fl i I EB N os Y $ Combination 1897, 
Gas and Electric No. 
Fixtures. 581,093. 
count with you on high voltage z « x 
work ? wy ? : - 
yy wien? i oe cena” trade drawing value of well lighted show . 
If so, you will specify LOCKE xw ; 
INSULATORS ns a Use e6 THE GREAT STORE WINDOW LIGHT.’’ : 
F 3 3 It is the most perfect fixture there is for this particular purpose. Full particulars on % 
Rm application. Correspondence solicited. ‘ 
nial i Gitte 4 i I. P. FRINK, not eae ai ae ro % 
is KHOA ULB YYV VINE REZ ney icyrey ice rey cy aee tense 
rare M. LOCKE, VICTOR, N. Y. 
AK MARA r i 
ee Portable 
( OHM- 
Keystone Electrical Instrument Co. WATT- 
MAKE AND CARRY IN STOCK VOLT 





A FULL LINE OF SWITCHBOARD AND 








PORTABLE INSTRUMENTS. AMPERE- 
including 
Voltmeters, -_— , = ETERS 
Ammeters, or direct and alternating current. 





REASONABLE PRICES AND 
UNSURPASSED ACCURACY. 


MACHADO & ROLLER, 203 Broadway, N. Y. City. 


GENERAL SALES OFFICE OF WHITNEY ELECTRICAL INSTRUMENT CO. 


for both direct and 
alternating currents. 


af 


POLARITY INDI- 
CATORS AnD ARC 
LIGHT VOLT- 




















METERS AND 
TECTORS. 
ve CARY SPRING D__ CARY SPRING WORKS, ___ 
PORTABLES ”’ Manufacturers of 





WVIRE and SPRINGS 


f all kind 
” inCS: Tel. 3346 38th St. 


CMM) AA 
“KOH-I-NOOR” CARBONS. ™#<hede,& Roller, 


F. HARDTMUTH & CO.. AUSTRIA, CERMANY. New York. 


Turned Wooden Electric Lamps 


Goods Bicycles, Carriages, Watchmen, House 
Electrical Purposes. Lamps, Miners, Surgical purposes. 


In foreign and domestic wood. 
SAFETY LAMPS for explosive fac- | Also manufacturers of DRY STORAGE 


Swi i ch u a n dl e S$ "imitation tories, storerooms, etc. BATTERIES for all portable purposes. 
°o ar 
rubber a specialty. Boxes, Bases, Push Buttons, ' L Fl t I 
Reliance Lamp Electric Co., 


Shells, etc. 
131 LIBERTY ST., NEW YCRK CITY. 





Available for both direct 
and alternating current. 


901 Montgomery Ave., PHILADELPHIA. 
Chicago: 315 Dearborn St. New York: 15 Cortlandt St. 






Boston: 170 Summer St. 











UNION HARDWARE CO., Torrington, Conn. 


CROSBY STEAM GAGE ae? AND VALVE COMPANY. 


STORES: MAIN OFFICE AND WORKS: 


CHICAGO, 21-23 W. Lake St.__ LONDON, 75 Queen Victoria St . BOSTON, MASS. 
CROSBY STEAM ENGINE INDICATOR 















Pop Safeiy Valves, 


THE BRANDEN RUBBER VALVE. Water Relief Valves, 


Pressure Gages, 






1S THE 











Will stand double the pressure of Vacuum Gages, i 
Standard Throughout the World. 
any ordinary Rubber Valve. Will bend Se crete tiabisiie —e[['[['"7“vn—r—~>~>— 
over temporary obstructions, yet make Feed Water Regulators, Perfect in Design. 
a tight seat. Chime Whistles, Faultless in Workmanship. 





Lubricators, 
and general line of 
Engine, Boiler and Mill Supplies. 


Adopted by U. S, Government, ‘Eminent 
Technical Schools and Electric Light Plants, and 
the Navies of the World. 


Gold Moda’, Paris, 1880) 
Medal and Diploma Chie 


. TRY THEM... 
THE MOST DURABLE VALVE MADE. 
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™-GARTON 
LIGHTNING ARRESTER 


Is the Standard Everywhere. 


DURABLE, 
RELIABLE, 
EFFICIENT. 


For both Alternating and Direct Current 
of any voltage. 





11 Different 
Styles and Types. 





For Circulars, Prices, Etc., address your dealer or 


GARTON-DANIELS ELECTRIC CO., 


KEOKUK, IOWA. 
EEE EEEEEEEEEEEEEEEEEEEEEEP EES 


1 a ARDY 59 L AMP give full candle power for longer 





STREET RAILWAY 
STATION ARRESTER. 





time than other makes..... 
HARDY LAMP COMPANY, PITTSFIELD, MASS. 





Mona Commutator Com- 

und, the most efficient 

Een, is the —o 

ticle that is guaranteed to 

PARIS. stop —, It can be 
used on leaf, carbon, or 
auze wire brushes with 
the greatest safety. Puts 
a beautiful lustre on the 
commutator. Does away 
with the use of oe 
or any other material that 
wears out or destroys its 


GAS Lp TERS surface. It is the largest 
MOLL GAUL i sas 


3.00 per doz, 
§.00. Samples mailed free 


on application. 
Manufactured only by 


LONDON. 





NEW YORK N 


For Sale by all Supply Houses throughout the United States, 
Trotter’s Mona Man’f’g Co., Ltd., No. 65 West Broadway, New York City. © 
Messrs. Goldmark & Wallace are the sole agents for the United States, 121 Worth Street, New York City. 
SATISFACTION GUARANTEED OR MONEY REFUNDED. 
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OVER THERE 


is a dark corner which spoils the whole 
effect of your store. A WHEELER REFLECTOR 
would come in handy—that is if you want 
to brighten it up and save money at {the 
same time.—Let’s see! 
We think one of our Flat 
Cone Reflectors would 
about do, as you need to 
spread the light consider- 
ably ; reflects downward and outward about 
45 degrees. Lined with silver-plated mirror, 
it is most effective and pleasing and always 
looks new. 
Any of our interesting catalogues are at your disposal. 








WHEELER 

REFLECTOR 

COMPANY, 
BOSTON, MASS. 


ERI OSES FSS CSRS CESS F SRS 
Our NEW IMPROVED BATTERY keeps the 


American Electric Vehicle Co. 


IN THE LEAD — PIONEERS ALWAYS 


56 W.Van Buren Se. | 


\4 Send for Catalogue 
Chicago, U. S. A. 


of Carriages 
nM 


 (Y (ha oO (1d al | a ’ 
Sy Ae yen y (4 ee ry (LG NY (4 ee $4 
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how much satisfaction accrues from the 
use of 
The Vetter Current Tap 
you would never be without these handy 
devices. Just the things in case of emer- 
gency when you want to run an extra light 
or a fan motor from any electric light fix- 
ture without the Loss vf the Lamp in the 
Fixture. 
CAN BE USED ON ANY SYSTEM. 

State what socket is used when ordering. 


Send for Circular No. 66, with prices and discounts. 


E. B. MEYROWITZ, Manufacturer and Patentee 
104 B. 23d Street, New York. Also at 125 W. 42d Street. 
604 Nicollet Ave., Minneapolis. 360 St. Peter St., St. Paul. 
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this border next week. 


A very interesting full page announcement will appear in 





Watch for it, and, when you see it, don’t fail to read the 


announcement, 
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